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Reregistration Branch I
Health Effect Division 7309C

The Occupational and Residential aspects of the Human Health Assessment for the Reregistratior

Eligibility Decision (RED) document for fenthion is attached. The toxicology aspects of this chapter are

based on the Hazard Identification Assessment Review Committee memo of June 2. 1999 and the memo
revising the dermal absorption factor of September 15. 1999. The Agency also modified the risk

" assessment. as appropriate. based on comments received from the United States Department of

Agriculture (dated May 27. 1999 and June 2. 1999) and the U.S. Department of Health and Human

Services. Centers For Disease Control and Prevention (dated May 20. 1999).

This chapter has been revised to incorporate the comments of the HED Risk Assessment SARC: to

update the handler and post-application exposure scenarios: and also to include a revised risk assessment
for both handlers and residential populations after mosquito adulticide applications.
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Executive Summary

Fenthion [0.0-dimethyl O-(4-(methylthio)-m-tolyl) phosphorothioate]. is a restricted-use
organophosphate insecticide that is marketed in a variety of end-use products including liquid
concentrates. ready-to-use solutions. treated articles (i.¢.. cattle ear tags): and granulars. Fenthion is
primarily used as a mosquito control chemical. in agriculture on feed animals to control flies and cattle
lice. and in aquaculture to control dragonfly larvae in ornamental fishponds. Mosquito control chemicals
can be used as larvicides or adulticides. Larvicide applications are typically added directly to stagnant
and other waters where breeding occurs. Adulticide applications are made in a manner that suspends as
many small droplets in the air as possible since the efficacy of the chemical is dependent upon contacting
the mosquitoes in flight. The principal use of fenthion for mosquito control is as an adulticide. Fenthion
can be applied using a wide array of application equipment. Mosquito adulticide applications are made
using either thermal or nonthermal fogging equipment. Most of these applications are completed with
nonthermal fogging equipment on the ground or through aerial application. In agriculture. animals are
treated by pour- or ladel-on methods. Aquaculture applications are completed using handheld equipment
such as low pressure handwand sprayers and backpack sprayers. Mosquito control applications are
completed at the discretion of mosquito control districts. Animal treatments are completed usually as
needed and aquaculture applications are completed prior to stocking fishponds.

Because of the way that fenthion is applied. the Agency considered exposures to those who
occupationally apply fenthion (i.e.. referred to as handlers) and also to the general population in areas
that have been subjected to mosquito control applications (i.e.. referred to as residential post-application”
exposure). The Agency does not believe that there are individuals who are exposed after applications
during the course of the emplovment (i.e.. referred to as occupational post-application). Fenthion is also
not available for sale to the general public. Therefore. the Agency also did not consider the exposures of
people in the general public that would purchase and use it (i.e.. referred 10 as homeowner handlers). No
chemical-specific handler exposure data were submitted in support of the reregistration of fenthion. Asa
result. the Pesticide Handlers Exposure Database (PHED) was used to complete all occupational handler
risk assessments. Available use and usage information were also included as appropriate (e.g.. average
application rates). The Agency evaluated post-application residential risks by first calculating the
amount of fenthion that deposits in areas after mosquito control applications and then calculating the
exposures of both adults and children (i.e.. toddlers are the sentinel population) in those environments.
The Agency used the Spray Drift Task Force model for predicting deposition from aerial applications
(i.e.. AgDRIFT) to determine how much material deposits in residential areas after aerial applications
and published data to determine how much material deposits in residential areas after ground-fogger
applications. After these values were determined. the risks for adults and toddlers were calculated using
guidance included in the Agency’s Standard Operating Procedures For Residential Exposure
Assessment and guidance provided at the recent meeting of the FIFRA Science Advisory Panel on
residential exposure issues.

The risk assessment has been revised to incorporate recent changes in the hazard parameters
including a revision of the dermal absorption factor from 20 to 3 percent and to address concerns over
the use of a human toxicity study versus use of an oral administration study conducted in primates
(monkevs). The Agency considers the duration of exposure in its risk assessments. In this case. short-
term (<7 davs) and intermediate-term exposures (>7 days) were considered as the Agency believes that
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fenthion exposures can occur in these patterns. The Agency does not believe that longer term (or
chronic) exposures occur. Toxicological endpoints are unchanged from the previous risk assessment.
For short-term exposures. the Agency selected an endpoint of 0.07 mg/kg/day while an endpoint of 0.02
mg‘kg/day was selected for intermediate-term risk assessment (the effect for both durations of exposure
is the inhibition or lack thereof of plasma cholinesterase inhibition). Both of these endpoints were
selected from the monkey study and are also closely reflected in the human data. These endpoints were
used to assess risks from all routes of exposure by route-to-route extrapolation. The Agency defines risk
concerns by comparing expressions of risk. otherwise referred to as Margins of Exposure (MOEs). to
uncertainty factors established by defining how closely the animal model upon which the endpoint is
based relates to humans and the uncertainties associated with the selected endpoints. The Agency is
currently grappling with the ethical issues associated with the use of human toxicity testing. For
fenthion. the uncertainty factors for short-term assessments (30 or 100) have been defined based on
whether human data is used to characterize the results of the monkey study (i.e.. uncertainty factor of 30)
or if just the monkey study is used for defining the uncertainty factor (i.e.. uncertainty factor of 100).
The available human toxicity study is not applicable to intermediate-term duration exposures and there is
not a definitive NOAEL at this duration so the uncertainty factor for all of these assessments is 300.

The Agency has risk concerns over the use of fenthion. particularly for occupational handlers.
The Agency evaluated exposures to occupational handlers in each of the three major markets for fenthion
including mosquito control. feed animal treatments. and applications in aquaculture. For mosquito
control adulticide applications. the Agency has concerns for loaders when using liquid formulations in
preparation for mosquito adulticide applications of fenthion. in part. due to the very large acreages
treated (lowest short-term MOE ~20). The Agency also has concerns for pilots and ground applicators -
during adulticide applications. For mosquito larvicide applications. the Agency has concerns for pilots
during aerial application and for individuals completing ground applications. MOEs tor loaders in these
scenarios. however. exceeded the Agency’s uncertainty factors. The Agency believes that the use of
human flaggers is rare during mosquito control applications but completed an assessment for these
individuals to account for other people that may be exposed in a similar manner (e.g.. ground observers).
The risks associated with these jobs exceeded each of the Agency’s uncertainty factors during granular
applications but not for liquid applications (i.e.. the Agency has risk concerns for liquid applications).
For the treatment of food animals. the Agency has concerns for the ladel-on and ear tag placement
exposures due to a lack of data with which to complete the assessment. MOEs for the ready-to-use
package exceeded each of the Agency’s uncertainty factors. Additionally. the Agency has risk concerns
tfor the use of fenthion in aquaculture.

Residential post-application exposure scenarios were also considered. There are no risk concerns
over the exposures of adults as MOEs exceeded each of the Agency’s uncertainty factors. Likewise.
MOEs for toddlers after ground-based fogger applications. even when dermal and nondietary ingestion
exposures were added together. exceeded each of the Agency’s uncertainty factors. When fenthion is
applied aerially. MOEs for short-term exposures exceed 30 even when dermal and nondietary ingestion
exposures were added together to obtain total risks on the day of application. Total. short-term exposure.
MOEs for aerial application did not exceed the uncertainty factor of 100 until 2 days after application at
the average application rate and until 8 days after application at the maximum application rate.
Intermediate-term MOEs were calculated by the Agency but are considered unlikely for several reasons.
There are also risk concerns for toddlers based on this assessment for the aerial application method.
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1. Background Information

This memo was developed based on previous versions of the fenthion risk assessment and other
information contained in the following documents:

. United States Environmental Protection Agency. Guidelines for Exposure 4ssessment: Federal
Register Volume 57. Number 104 (Friday May 29. 1992).

. United Stutes Environmental Protection Agency. Draft Standard Operating Procedures (SOPs)
For Residential Exposure Assessment (December 11. 1997).

. United States Environmental Protection Agency., Series 873 - Occupational and Residential
Exposure Test Guidelines. Group B - Postapplication Exposure Monitoring Test Guidelines:
Version 3.4: (February 10. 1998). .

. United States Environmental Protection Agency. Exposure Fuctors Handbook. EPA Report
600/P-95/002Fa. August. 1997.

. Fenthion - Replacement of Human Study Used in Risk Assessments Report of the Hazard
Identification Assessment Review Committee (Dated June 2. 1999) From Jess Rowland (Co-
chair) and Pauline Wagner (Co-chair) to Whang Phang (Branch Senior Scientist. RRB-1. Health
Effects Division). -

. Fenthion - Dermal Absorption Fuctor (Dated September 15. 1999) From Elizabeth Mendez
(Toxicologist. RRB-1. Health Effects Division) to Jess Rowland (Co-chair) and Pauline Wagner
(Co-chair) through Whang Phang (Branch Senior Scientist. RRB-1. Health Effects Division).

. Fenthion: The ORE aspects of the HED Chapter of the Reregistration Eligibility Decision
Document (RED). Case #0290. PC Code 053301: Dated April 2. 1998: From Jeff Dawson
(Chemist. OPP/HED/RRB-1) to William Hazel (Chemist. OPP/HED/RRB-1). ,

. Comments received from the United States Department of Agriculture (dated June 2. 1999).

. Comments received from the United States Department of Health and Human Services/Centers
For Disease Control and Prevention (dated May 20. 1999).

. AgDRIFT Spray Drift Model. Version 1.03.

. FSCBG Spray Drift Model (used for informational purposes only).

. Dowmwind Drift and Deposition of Malathion on Human Targets From Ground Ulira-Low
Volume Mosquito Sprays; Journal of the American Mosquito Control Association. Volume 9.

Number 2: J.C. Moore. J.C. Dukes. J.R. Clark. J. Malone. C.F. Hallmon. and P.G. Hester: pp.
138-142: June. 1993.
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Muss Recovery of Malathion in Simuluted Open Field Mosquito Adulticide Tests: Arch. Environ.
Contam. Toxicol. 26: 473-477 (1994): N.S. Tietze. P.G. Hester. and K.R. Shaffer.

Mosquito (Diptera: Culciduey Adulticide Drift into Wildlife Refuges of the Floridua Key's:
Environmental Entomology. Vol. 21. No. 4: M.K. Hennessey. H.N. Nigg. and D.H. Habeck: pp.
714-721: August. 1992.

Letter from James Dukes. Mosquito Adulticide Research Leader. Public Health Entomology
Research and Education Center. Florida A&M University. 4000 Frankford Avenue. Panama City
Florida 32405 to Teung Chen. USDA APHIS. Data Support. Policy and Program Development.
4700 River Road. Unit 152, Riverdale MD 20737. [Note: This letter contains deposition data for
fenthion that has been used for risk characterization purposes.]

Methods For Assessing Dermal Absorption With Emphasis on Uptake Fr: om Contaminated
P'egeration. Toxicology and Industrial Health. Vol. 11. No. I: P.R. Durkin. L. Rubin. J. Withey.
and W. Meylan: pp. 63-79. 1995.

Environmental Monitoring Reports (1998) For the Boll Weevil Cooperative Eradication
Program in (1) Texus and (2) Alabama. Arkansas, Lousianna. Mississippi. und Tennessee.
United States Department of Agriculture. Animal and Plant Health Inspection Service. Plant
Protection and Quarantine. Prepared by the Environmental Monitoring Team.

Floridu Mosquito Control: Conference on Urban Growth and its Impact on Future Mosquito -
Control Problems und Opportunities. Florida Coordinating Council on Mosquito Control (1998).

Floridu Mosquito Control: The state of the mission as defined by mosquito controllers.

regulators. und environmental managers. Florida Coordinating Council on Mosquito Control
(1998).

Personal communications between Michael K. Hennessey (EPA/BEAD) and the Lee County and
Pasco Country Mosquito Abatement Districts. .
Letter from Lee County Mosquito Control District (George J. Wichterman) to the U.S. EPA
CRM (William Wooge) dated August 21. 1996.

United States Environmental Protection Agency. Overview of Issues Related to the SOPs For
Residential Exposure Assessment. Presented to the FIFRA Science Advisory Panel on September

21. 1999 (8/5/99)

The Use of Aircraft in Agriculture/FAQ Agricultural Development Paper No. 94. N.B. Ackesson
and W'.E. Yates. Food and Agriculture Organization of the United Nations. 1974.

Several factors have altered the structure of the risk assessment since the last revision in April of

1998. Since the completion of the last assessment. the uncertainty factor for short-term exposures/risks
has been reconsidered because it was based on a human toxicity study. The dermal absorption factor has
also been revised from 20 to 3 percent. There have been many comments on the use of the AgDRIFT
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model to predict spray drift. Additional comments and data that have been provided. focused on the drift
issue. have been incorporated into the assessment for characterization purposes. The Rid-A-Bird use has
also been removed from the fenthion label and all associated scenarios have accordingly been removed
from the risk assessment. The Agency also added exposure scenarios to more completely address the
SLN uses in aquaculture. Based on the results of the FIFRA SAP Meeting on residential exposure
issues. the percent transferable amount was reduced from 20 to 5 percent of the fenthion deposited on the

ground

after mosquito control applications. Finally. additional routes and pathways have been

considered in the risk assessment for post-application residential exposures. In the previous assessments.
the Agency had a risk concern based solely on dermal exposures alone. The results of the current
assessment indicate that the risks due to dermal exposures alone do not exceed the Agency’s level of
concern. Therefore. additional exposure scenarios were considered in order to define more
representative total exposure levels for the exposed populations of concern. Specifically. the major
revisions and modifications completed by the Agency in this document that differ from the April 1998
risk assessment include:

64116

Short- (<7 days) and intermediate-term risks (>7 days) from dermal exposures to fenthion were
calculated using two endpoints from a :.udy completed in monkeys. The effect of concern for
both durations of exposure is inhibition of plasma cholinesterase or lack thereof. In the monkey
study. animals were monitored for plasma cholinesterase activity after one week of dosing. A
dose of 0.07 mg/kg/day was selected as the endpoint of concern for short-term exposures since no
plasma cholinesterase inhibition was seen during the first week of the study. The HIARC
concluded that the human study should be considered supplemental data. Although this study is
classified as supplemental. similar to the human studies completed for other organophosphates. -
the HIARC determined that the conventional MOE of 100 can be reduced based on the following
reasons: (1) the lack of cholinesterase inhibition 24 hours after dosing in humans and 7 days in
monkeys. (2) the acute NOAEL in monkeys (0.07 mg/kg/day) is supported by the marginal
cholinesterase inhibition in humans (~8%) at the same dose. and (3) the NOAEL/LOAEL (0.02
mg/kg’/day) is the threshold effect level in humans since some statistical significance was seen
based on 3-12 percent plasma cholinesterase inhibition starting at one week of exposure. If the
human study results are not considered. the uncertainty factor for short-term exposures remains at
100. A threshold NOAEL/LOAEL dose of 0.02 mg/kg/day from the monkey study was selected
as the endpoint of concern for intermediate-term exposures. Again. the human study was also
considered only as a source of supplemental information because of the duration of the study and
the number of individuals dosed. There is also a concern for brain cholinesterase inhibition in
animals at the same level (1.63 mg/kg/day) as plasma cholinesterase inhibition in animals as seen
in the 90-day subchronic neurotoxicity study in rats. The HIARC concluded that a MOE of 300
is required based on the normal factors for inter- and intra-species extrapolation and due to the
lack of a definitive NOAEL for intermediate-term exposures. Whether or not the human study
results are considered has no bearing on the uncertainty factor associated with intermediate-term
exposures.

Inhalation risks in this assessment are calculated using the same oral administration monkey
study as were the short- (0.07 mg/kg/day) and intermediate-term (0.02 mg/kg/day) dermal
exposures. The endpoints and uncertainty factors are also the same as for the dermal exposures.



Nondietary ingestion risks in this assessment were calculated for post-application infant and
toddlers exposures because the risks from dermal exposures did not exceed the Agency’s level of
concern in several scenarios.

Post-application exposures for adults were calculated in this assessment based on the guidance
provided in the Agency’s Standard Operating Procedures For Residential Exposure Assessment
rather than using a lower transfer coefficient of 10.000 cm® for a longer duration.

Nondietary ingestion risks in this assessment are calculated using the same oral administration
monkey study as with the short-term dermal and inhalation exposures (0.07 mg/kg/day). The
uncertainty factors are also the same. This endpoint also serves as the basis for the acute RfD.

Inconsistencies in unit exposure values and exposure scenarios noted in the previous risk
assessment for handlers. were corrected. The 1998 risk assessment considered handler exposures
using three different levels of personal protection including: baseline (applicators wearing long-
pants and long-sleeved shirt): using maximum PPE (applicators at baseline with coveralls.
gloves. and a respirator): and with the use of engineering controls (e.g.. closed cabs. etc.). In this
assessment. additional levels of personal protection were considered ranging from a baseline
level of protection through the use of engineering controls in every aspect of the application
process. Fenthion labels typically require the use of long-pants. long-sleeved shirts. double layer
clothing. gloves. and respiratory protection (dust/mist masks with a protection tactor of 5). In
some cases. however. lower levels of personal protection are required such as when a closed
loading svstem is used or for pilots/applicators in closed cabs.

A risk/risk comparison for the public health aspects of this assessment was not completed (1.e.. a
comparison of the vector control versus the risks associated with the uses of fenthion was not
completed).

PHED data for mixer/loaders of liquids are extrapolated to mode! ready-to-use pour on
applications to animals. Also. airblast application data are used to extrapolate to an applicator
during ground ULV mosquito control applications.

The use data included in the RED package for the counties in Florida need to be verified. Typical
application rates for the postapplication exposure assessment have been derived from this
information.

The AgDRIFT model was used to predict deposition after aerial mosquito control applications.
AgDRIFT is a product of the SDTF (Spray Drift Task Force) which is a FIFRA task force
comprised of pesticide manufacturers. formed to address the spray drift issue. This has been
done in cooperation with EFED and various ORD personnel involved in the development of the
model through the CRADA agreement with industry. [Note: The SDTF is also preparing a
position document on the use of AgDRIFT in human health risk assessments. ]
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Bayer is also a member of the Outdoor Residential Task Force which is generating data to refine
the methods used for predicting exposures that occur as a result of contact with treated wurf. The
Agency’s Standard Operating Procedures For Residential Exposure Assessment serve as the
basis for this assessment in the interim.

The percent dermal absorption value used in the risk calculations in this assessment was lowered
from 20 to 3 percent.

The default percentage used to estimate transferable residues of 20 percent of the deposited
application rate was reduced to 5 percent of the deposited application rate based on the results of
the September 21. 1999 FIFRA SAP meeting in which the panel concurred with an Agency
proposal to reduce this value.
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2. Occupational and Residential Exposure/Risk Characterization

This document addresses the exposures and risks associated with the use of the organophosphate
insecticide. fenthion. that occur through non-dietary exposure. These exposures can occur as a result of
applying fenthion or by entering areas that have been previously treated with fenthion. This chapter does
not address possible fenthion exposures that occur through dietary intake of foods and water. Exposures
can occur as a part of a job or through uses of fenthion around residences and in other areas that are

trequented by the general public. Occupational and residential exposures are addressed separately in this
document.

Risk is defined in the U.S. EPA Guidelines for Exposure 4ssessment (U.S. EPA. Federal Register
Volume 57. Number 104. Friday May 29. 1992) as the probability of deleterious health or environmental
effects. Risk ussessment can be described as the process that defines the risk. The risk assessment
process has four major components including: exposure assessment. hazard identification. evaluation of
the dose response. and characterization of the calculated risk values. This document address the
exposure assessment and risk characterization aspects of the process. The hazard identification and
evaluation of dose response are addressed in separate documents.

Use patterns and available products are summarized in a manner appropriate for nondietary risk
assessment in Section 2a: Use Pattern and Available Product Summary For Exposure Assessment. The
exposure risk assessments that have been completed for each handler and postapplication scenario. for
which appropriate data exist. are included in Section 2b. Occupational and Residential Exposure/Risk
Assessment. The characterization issues associated with. and a summary of the results of each
assessment. are included in Section 2c: Occupational and Residential Risk Characterization.

a. Use Pattern/Available Product Summary For Exposure Assessment

Fenthion products are described in this section. Additionally. available information that
describes the manner in which fenthion products are applied is provided in this section (e.g.. use
categories;/sites. application methods. and application rates). This section specifically lincludes a
description of the available products that contain fenthion (Section 2.«.i: Munufucturing- and End-Use
Products): the mode of action of fenthion and the pests that it is labeled to control (Secrion 2.a.ii: Mode
of Action and Targets Controlled): a description of the crops/groupings and other areas on which
fenthion can be used (Section 2.a.iii: Registered Use Categories and Sites): and a description of the
manner in which fenthion can be applied (Section 2.a.iv: Application Parameters). All uses that have
been deleted at this point will no longer be considered in this assessment (also see below for further
information -- pet collars are an example).

i. Manufacturing- and End-Use Products
Fenthion [0.0-dimethyl O-(4-(methylthio)-m-tolyl) phosphorothioate]. is a restricted-use
organophosphate insecticide that is marketed in a variety. of end-use products. Fenthion formulations
include liquid concentrates. ready-to-use solutions. treated articles (i.e.. cattle ear tags): and granulars.
The following table summarizes all active formulations based on a review (1/7/98) of the Office of

Pesticide Programs -- Reference Files System(REFS). there are 13 active product labels. The
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distribution of these labels is as follows: 2 technical products. 8 Section 3 labels tor end-use products.
and 3 State and Local Need (SLN or 24C) labels. The following table summarizes all active labels:

Formulation Type Percent Active EPA Reg. Numbers
Ingredient
Manufacturing Use Products 95 3125-137.11556-36
Liquid Concentrates -_ — 176&9 — - 3125-148. 11556-48. FL97000100.
M0O99000300. AR98000200
Granulars 1.0& 2.0 5481-83.5481-84. 5481-101
Ready-to-Use 3.0&20 11556,34. 11556-37
Treated Articles (Ear Tags) 20 . 11556-105

All products appear to be marketed solely for occupational use. There are no products apparently
intended for sale to homeowners. for use in greenhouses. or that can be occupationally applied in indoor
residential environments. The granular and liquid concentrate formulations that are intended for
mosquito control applications can be used to treat residential areas. The 95 percent liquids are intended
for neat. Ultra-Low-Volume applications to control mosquitoes (they are also sometimes used in thermal
fog applications to control mosquitoes).

ii. Mode of Action and Targets Controlled

Fenthion is an organophosphate insecticide used for the control of many types of pests including
mosquitoes (Florida only). cattle lice. horn and face flies. and ticks. Given these parameters. fenthion
applications can be described as belonging to one of the following categories: mosquito control (i.e..
public health protection) and animal fly/tick control.

iii. Registered Use Categories and Sites

An analysis of current fenthion uses was completed using available labels. the Office of Pesticide
Programs -- Label Use Information System. REFS. and the recent Quuntitative Usage Analysis.
Fenthion is registered for use in a variety of occupational and homeowner/residential scenarios (i.e..
mosquito control uses result in residential exposures). For reasons of clarity in the risk assessment. the
use patterns have been described in a manner that delineates the occupational from
homeowner residential uses of fenthion.

Occupational populations are potentially exposed during direct animal treatments and while
involved in mosquito control operations. The Agency does not believe that occupational exposures will
also occur as a result of entering previously treated areas and performing a task that can lead to exposure
because of the way that fenthion is used. The Agency also does not believe that homeowner handler
exposures will occur because fenthion is not intended for sale in the residential market.
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Residential post-application exposures are. however. considered in this assessment because of the wide
area applications that occur in residential areas to control mosquitoes. Exposures can occur during
application to the following targets:

. Aquatic Non-Food Outdoor: ponds: swamps: marshes: salt-water sites: aquaria: and fountains
(FL 97000100. MO99000300. and AR98000200).

. Residential Outdoor (includes mosquito adulticide uses): outdoor households: rural areas: urban
areas: aerial/ULV: wide area: and households and domestic buildings (3125-148 & 5481-
83/84/101).

. Indoor-Food: nonlactating and lactating dairy cattle: beef cattle: and swine (11556-
34/37/48/105).

. Terrestrial Non-Food Crop (includes mosquito adulticide uses): general treatments: agricultural
premises: and commercial. institutional. and industrial areas/premises (3125-148 & 5481-
83/84/101).

iv. Application Parameters

Application Parameters is a generic term that describes the factors that are considered in the
development of a risk assessment in relation to how a chemical is applied. how much is applied. and how
often it is applied. These parameters are generally defined by the physical nature of the use site. howa -
product is formulated (e.g.. form and packaging). by the equipment used to make the application. and by
the application rate required by the label. Fenthion is a broadspectrum insecticide and it can be used in a
variety of markets. Therefore. the application parameters are quite varied. These parameters are
presented below tor each major market and specitic crop/target (e.g.. application rates and the equipment
that can be used to make applications).

Mosquito Control Applications: Based on the use data available to the Agency. either aerial or
ground-based ULV (Ultra-Low Volume) mosquito adulticide applications account for a vast majority of
the mosquito control applications. Other allowable application scenarios based on current fenthion
labels include the use of aerial thermal foggers for adulticide applications (used mostly in Lee County --
personal communication with Mike Hennessey. OPP/BEAD). ground-based applications of granulars as
a larvicide. and aerial larvicide applications of granulars. Aerial ULV application rates specified on the
label range from 0.05 to 0.10 Ib ai/acre while the specified aerial thermal fogging application rate is 0.03
Ib ai‘acre (EPA Reg. 3125-148). The ground-based ULV maximum application rate is also 0.03 1b ai’A
(EPA Reg. 3125-148). All applications of granular materials for mosquito control (includes aerial and
ground-based) are at an application rate of 0.1 1b ai/A (EPA Regs. 5481-83/84/101). Aerial ULV
applications require that between 0.66 and 1.3 oz formulation/A be applied while ground ULV
application volumes range from 1.2 oz/minute to 3.6 oz/minute depending on the selected sprayer
groundspeed (EPA Reg. 3125-148 specifies a 300 fi wide swath for ground ULV). Aerial thermal
fogging applications require that 0.4 oz formulation/A be applied in conjunction with up to 0.8 quarts of
fuel oil (EPA Reg. 3125-148). Granular applications require that from 3 to 10 pounds of formulated
product be applied aerially or by ground for mosquito control depending upon the product selected (EPA
Regs. 5481-83/84/101).

-
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Data that document the actual quantities of fenthion used for mosquito control in various Florida
counties (1993-1995) have been identified. These data are presented as they provide insight into typical
tenthion use patterns. These data are summarized below:

. In Lee county. applications of fenthion were completed on 146 days over the 3 vear period
ranging from 1993 through 1995 (i.e.. 1993 - 55 days: 1994 - 66 days: and 1995 - 25 days).

. In Lee county. applications of fenthion covered approximately 972.835 acres over the 3 vear
period ranging from 1993 through 1995 (i.e.. 1993 - 401.290 acres: 1994 - 390.985 acres: and
1995 - 180.360 acres). Based on the number of treatment days for Lee County (1993-1995). the
average number of acres per treatment day were 7296 A/day in 1993. 5924 A/day in 1994, 7222
A/day. and 6663A/day when all vears were considered.

. In 1995. a total of 7.693 gallons of the 95 percent soluble concentrate formulation were applied
covering 2.005.796 acres in 10 counties (includes major users-such as Collier. Lee. Volusia.
Dade. Hillsborough. Indian River. and Pasco). This volume of soluble concentrate. at 9.67
pounds active ingredient per gallon. contained 74.398 pounds of fenthion.

. In 1993. ground applications accounted for 21.4 percent of the total applied (i.e.. 1622 gallons
were applied in Dade. Hillsborough. Indian River and Pasco counties) while aerial applications
accounted for the remaining 78.6 percent applied (i.e.. 5955 gallons were applied in Collier. Lee.
and Volusia counties). Ground applications accounted for 48.1 percent of the total acres treated
(i.e.. 965.177 acres mostly treated in Dade. Hillsborough. Indian River and Pasco) while aerial ~
applications accounted for the remaining 51.9 percent applied (i.e.. 1.040.619 acres treated in
Collier. Duval. Lee. and Volusia).

. Based on the above data. average application rates (at 9.67 lb ai/gal.) for ground and aerial
application methods. respectively. were calculated (aerial: 0.056 b ai/acre and ground: 0.016 Ib
ai/acre). These average rates were considered in conjunction with the label maximum rates for
these methods in order to provide for a more informed risk management decision. The maximum
application rates for each method are 0.1 lb ai/acre tor aerial and 0.03 Ib ai/acre for ground
applications (i.e.. actual application rates were approximately 50 percent of the prescribed
maximum for each technique). If one considers the overall use of fenthion. regardless of the
application method. the average application rate is 0.37 lb ai/acre.

[Note: Some of the use and usage data provided above were considered in the April 1998 risk
assessment. Since then. the Agency has identified the Florida Coordinating Council on Mosquito
Control s document entitled Florida Mosquito Control. The State of the Mission us defined by mosquito
controllers. regulators. and environmental managers as an additional source of information. This source
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has been used it appropriate data are available as it is more up to date. Other sources of use information
include personal communications between Mike Hennessey and Doug Wassmer of the Pasco County
Florida Mosquito Abatement District (727-376-4568) and information provided by the Lee County
Mosquito Control District (August. 1996 letter).]

Direct Animal Treatments: Applications for pest control on food animals (e.g.. horn and face
flies on cattle) can be made by pouring or otherwise directly ladelling solutions onto the backs of the
target animals (i.e.. ready-to-use or prepared aqueous application solutions). Impregnated ear tags are
also used. Swine were not considered as the basis for this assessment because the applications rates were
always higher for cattle. An average cattle weight of 600 pounds per animal served as the basis for this
assessment. Application rates for the ready-to-use formulations on livestock range up to 0.089 oz
(0.0014 1Ib ai)/100 Ib on cattle (EPA Reg. 11556-37). Using the average cattle weight of 600 pounds per
animal. the maximum application rate for the ready-to-use formulation is 0.0084 b ai/animal (calculated
using 2 Ib ai/gallon in formulation). The label for the ladel-on specifies a dilution of 0.5 gallons
formulation for every 4.5 gallons dilute solution prepared where each such dilution can treat up to 258
animals depending upon size. The maximum application rate for the ladel-on formulation. which
equates to the use of 1 oz of dilute solution per 100 cattle pounds. is (0.00067 1b ai)/100 Ib (EPA Reg.
11556-48). Again. using an average cattle weight of 600 pounds per animal. the application rate for the
ladel-on formulation is 0.00+4 Ib ai/animal (calculated using 0.77 1b ai/gallon in formulation). Each
impregnated ear tag weighs 15 grams and contains 20 percent fenthion. Each animal is treated using two
ear tags. As such. the application rate is 6 grams ai or 0.013 1b ai per animal.

[Note: Label information that stipulates the concentration of active ingredient per gallon (Ib
ai/gal) of formulation for the animal use and formulations was not available. These values were
calculated by extrapolating from the available “percent active ingredient” values using the ratio of
percent active ingredient to pounds ai per gallons for the liquid ULV mosquito control formulation.]

Aquaculture Treatments: Applications in aquaculture are intended for the control of larval
dragontlies in commercially operated freshwater ponds. The use is only for ornamental or baitfish.
Applications are made prior to stocking ornamental fish such as koi carp. goldfish. comets. shubunkins.
fantails. and baittish such as shiners and minnows. The only labels for this use are Segtion 24C (State
and Local Need or SLN). The concentration of fenthion in each labelled product is 95 percent active
ingredient. The material is diluted and applied by handheld equipment to obtain an even distribution in
the treated ponds. For risk assessment purposes. the Agency has completed calculations using low
pressure handwand and backpack sprayvers as the method of application. The application rate is based on
achieving a water concentration of 0.1 ppm. Ifa 5 acre pond that is 3 feet deep is treated. a total of 52.5
ounces of formulation in sufficient water to enable uniform application to the pond is needed to complete
the application (i.e.. ~4 pounds of active ingredient). Single applications are allowed 2 to 4 days prior to
stocking.

b. Occupational and Residential Exposure/Risk Assessment
The Agency has determined that there is a potential for exposure from handling fenthion products
during the occupational application process (i.e.. mixer/loaders. applicators. flaggers. and
mixer/loader/applicators) and from entering residential areas previously treated with fenthion. The

Agency has not identified any significant occupational postapplication or homeowner application
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scenarios. As such. exposure assessments have been completed for occupational handler and residential
post-application scenarios. The exposure and risk assessments that have been completed are described in
this section. All risk assessments are structured based on the toxicity of the chemical being considered.
The toxicological endpoints that have been selected for fenthion are included in Section 2.b.i: Toxicity
Endpoints Used in the Exposure/Risk Assessment. This assessment considers exposures to individuals
during the application process (referred to as handlers) and also after application. A description of the
occupational handler exposure scenarios that serve as the basis for this assessment are presented in
Section 2.h.ii: Handler Exposure Scenarios. The mechanics of how the handler risk assessment was
completed and the data used in that assessment are presented in Sectrion 2.b.iii: Handler Exposure and
Risk Assessment. A description of the residential post-application exposure scenarios that serve as the
basis for this assessment are presented in Section 2.b.iv: Post-Application Exposure Scenarios. The
mechanics of how the post-application risk assessment was completed and the data used in that
assessment are presented in Section 2.b.v: Post-Application Exposure und Risk Assessment.

i. Toxicity Endpoints Used in the Exposure/Risk Assessment

A series of toxicological endpoints were used to complete the handler and post-application risk
assessments. The endpoints that were used to complete this assessment are summarized below (by
applicable route and duration) in order to provide a quick reference to the occupational and residential
risk assessments. The toxic effect associated with all endpoints is plasma cholinesterase inhibition or
lack thereof.

. Short-Term Dermal: NOAEL of 0.07 mg/kg/day based on a lack of plasma cholinesterase
inhibition at 1 week in a 2 vear feeding study in monkeys (MRID 00147245):

. Intermediate-Term Dermal (exposure durations >7 days): 0.02 mg/kg/day based on a
threshold NOAEL/ LOAEL from a 2 vear feeding study in monkeys (MRID 00147245):

. Dermal Absorption: 3 percent based on a comparison of LOAELSs in a rabbit developmental
study (MRID 40462701) and a 21 day dermal toxicity study in rabbits (MRID 40329501):

. Short-Term Inhalation: NOAEL of 0.07 mg/kg/day based on a lack of plasma cholinesterase
inhibition at 1 week in a 2 vear feeding study in monkeys (MRID 00147245) [Note: Exposures
were converted to an equivalent oral dose to complete this assessment.]:

. Intermediate-Term Inhalation (exposure durations >7 days): 0.02 mg/kg/day based on a
threshold NOAEL/ LOAEL from a 2 vear feeding study in monkeys (MRID 00147245) [Note:
Exposures were converted to an equivalent oral dose to complete this assessment.}:

. Inhalation Absorption: 100 percent in lieu of any data to indicate otherwise:

. Non-dietary ingestion: NOAEL of 0.07 mg’/kg/day based on a lack of plasma cholinesterase

inhibition at 1 week in a 2 year feeding study in monkeys (MRID 00147245) [Note: This
endpoint is also the basis of the acute RfD or reference dose.]:
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. Uncertainty Factors Applied to Short-Term Assessments: a value of 30 is to be applied to all
assessments when the overall factor considers the human toxicity study (MRID 00147246). the
value would then account for inter-species extrapolation (3x) and intra-species variability (10x)
and a value of 100 would be applied to all assessments when the overall factor does not consider
the human toxicity study. the value would then account for inter-species extrapolation (10x) and
intra-species variability (10x):

. Uncertainty Factor Applied to Intermediate-Term Assessments: a value of 300 is to be
applied to all assessments. this value accounts for inter-species extrapolation (10x). intra-species
variability (10x). and the lack of a definitive NOAEL in a critical study (3x): and

. Cancer: Database indicates that a quantitative calculation of cancer risks is not required.
ii. Handler Exposure Scenarios

Exposure scenarios can be thought of as ways of categorizing the kinds of exposures that occur
related to the use of a chemical. The use of scenarios as a basis for exposure assessment is very common
as described in the U.S. EPA Guidelines For Exposure Assessment (U.S. EPA: Federal Register Volume
37. Number 104: May 29. 1992). The purpose of this section is to describe the exposure scenarios that
were used by the Agency in the assessment for fenthion handlers and to explain how the scenarios were
defined. Information from the current labels. use and usage information. toxicology data. and exposure
data were all key components in the developing the exposure scenarios. .

The Agency uses the term “Handlers™ to describe those individuals who are involved in the
pesticide application process. The agency believes that there are distinct job functions or tasks related to
applications and that exposures can vary depending on the specifics of each task. Job requirements (e.g..
amount of chemical to be used in an application). the kinds of equipment used. the crop or target being
treated. and the circumstances of the user (e.g.. the level of protection used by an applicator) can cause
exposure levels to differ in a manner specific to each scenario.

H

The Agency uses a concept known as unit exposure as the basis for the scenarios used to assess
handler exposures to pesticides. Unit exposures numerically represent the exposures one would receive
related to an application. They are generally presented as (mg active ingredient exposure/pounds of
active ingredient handled). The Agency has developed a series of unit exposures that are unique for each
scenario typically considered in our assessments (i.e.. there are different unit exposures for different
tvpes of application equipment. job functions. and levels of protection). The unir exposure concept has
been established in the scientific literature and also through various exposure monitoring guidelines
published by the U.S. EPA and international organizations such as Health Canada and OECD
(Organization For Economic Cooperation and Development). The concept of unit exposures can be
illustrated by the following example. If an individual makes an application using a groundboom sprayer
with either 10 pounds of chemical A or 10 pounds of chemical B using the same application equipment
and protective measures. the exposures to chemicals A and B would be similar. The unit exposure in
both cases would be 1/10th of the total exposure (measured in milligrams) received during the
application of either chemical A or chemical B (i.e.. milligrams on the skin after applying 10 pounds of
active ingredient divided by 10 pounds of active ingredient applied).

15

iy



The first step in the handler risk assessment process is to identify the kinds of individuals that are
likely to be exposed to fenthion during the application process. In order to do this in a consistent
manner. the Agency has developed a series of general descriptions for tasks that are associated with
pesticide applications. Common tasks (as an example) can include: preparation of dilute. water-based
spray solutions for application: transferring or loading dilute spray solutions into sprayers for
application: and making applications with specific types of equipment such as a groundboom or airblast
sprayer. The Agency also considers whether or not individuals use pesticides as part of their
employment (referred to as occupational risk assessments) or if they are individuals who purchase and
use pesticide products in and around their residences (referred to as homeowners). Tasks associated with
pesticide use (i.e.. for “handlers™) can generally be categorized using one of the following terms:

. Occupational Mixer/loaders: these individuals perform tasks in preparation for an application.
For example. they would prepare dilute spray solutions and/or load/transfer solid materials (e.g..
granulars) or spray solutions into application equipment such as an aircraft prior to application.

. Occupational Applicators: these individuals operate application equipment during the release of
a pesticide product into the environment. These individuals can make applications using
equipment such as aircraft or containers holding ready-to-use liquids.

. Occupational Mixer/loader/applicators: these individuals are involved in the entire pesticide
application process (i.e.. they do all job functions related to a pesticide application event). These
individuals would prepare a dilute spray solution and then also apply the solution. The Agency
always considers some exposures to be mixer/loader/applicator exposures because of the -
equipment used and the logistics associated with such applications. For example. if one uses a
small handheld device such as a 1 gallon low pressure handwand sprayer it is anticipated that one
individual will mix a spray solution and then apply the solution because of labor and logistical
considerations.

. Occupational Flaggers: these individuals guide aerial applicators during the release of a
pesticide product onto an intended target. [Note: Flagger exposures/risks are included in this
document but are not considered to be a very likely scenario by the Agency.]

There are individuals who use fenthion that fit into each of the job function categories described above.

Therefore. the fenthion risk assessment for har ‘lers contains exposure scenarios in each category. There

are currently no products containing fenthion u:at are marketed for sale to homeowners. As such. no

exposure/risk analysis was completed for homeowner applicator scenarios.

The next step in the risk assessment process is to define what kinds of equipment. packaging. and
formulation types (as well as other kinds of factors that can vary in specific assessments) can be used by
individuals when making fenthion applications. For mosquito control purposes. fenthion can be used as
an adulticide (i.e.. to contact and kill adult mosquitoes in flight) and as a larvicide (i.e.. to contact and
kill developing larvae in breeding areas such as stagnant water). The predominant use is as an adulticide.
Mosquito adulticide applications are completed using Ultra-low volume application methods (ULV) with
a 95 percent active ingredient formulation intended for that purpose. Adulticide applications are made
by ground and by air (both fixed wing and helicopters) using cold aerosol generators or thermal fog
methods. Cold aerosol generators are the predominant method. ~Thermal foggers were developed
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largely trom smoke generators built principally for concealing military maneuvers. The insecticide is
mixed into a tog oil. usually #2 diesel or a light petroleum distillate. which is injected into a heated.
often double walled nozzle. This mixture is then vaporized by heat. which may be in excess of 1000°F.
A source of forced air drives this vapor out of the nozzle where the outside cooler air condenses it into a
visible fog with droplets ranging from 0.5 to 1.5 «um™ (Florida Coordination Council on Mosquito
Control. 1998). Cold aerosol generators or foggers are similar in that they create small droplets except
that they create these droplets using smaller size nozzles that are placed in a manner that shears the spray
into small droplets needed for these kinds of applications. There are also other methods in use such as
rotary atomizers. ultrasonic. and electrostatic nozzles. Larvicide applications of fenthion were also
considered in this assessment because the labels still exist even though they are thought to be very rare.
The Agency believes that these applications are completed using granular formulations and that the
applications can be made by air or using a ground-based granular spreader. It is not clear how fenthion
is packaged and transferred into application equipment. Therefore. the Agency has considered both open
and closed-system loading in this assessment. '

Fenthion can be also be occupationally applied to animals in agriculture (cattle and swine). as a
pour-on using a ready-to-use liquid or by ladelling a prepared solution onto the backs of the animals. in
order to control a variety of pests. The ladel-on applications are made by diluting a soluble concentrate
formulation and then applying it to the animal. It is not clear how fenthion is packaged for either tyvpe of
application or how the ladel-on formulations are diluted.

In very limited circumstances. fenthion can also be used in aquaculture to treat ponds prior to
adding ornamental fish. In these types of applications. a soluble concentrate formulation is diluted and -
then added to the treated area using a backpack sprayer or a low pressure handwand sprayer. These
applications generally require a small amount of liquid spray solution to uniformly treat a pond. It is not
clear how fenthion is packaged and transferred into application equipment.

Next. assessors must understand how exposures to fenthion occur (i.e.. frequency and duration)
and how the patterns of these occurrences can cause the effects of the chemical to differ (referred to as
dose response). Wherever possible. use and usage data determine the appropriateness of certain types of
risk assessments (e.g.. a chronic risk assessment is not warranted for fenthion because chronic duration
exposure patterns do not occur). Other parameters are also defined from use and usage data such as
application rates and application frequency. The Agency always completes risk assessments using
maximum application rates for each scenario because what is possible under the label (the legal means of
controlling pesticide use) must be evaluated. for complete stewardship. in order to ensure there are no
concerns for each specific use. Additionally. whenever the Agency has additional information such as
tvpical application rates. as in this case. it uses the information to further evaluate the overall risks
associated with the use of the chemical in order to allow for a more informed risk management decision.
In this case. average application rates (considered to be the same as typical rates for the purposes of this
assessment) for mosquito control applications were integrated into the assessment.

A chemical can produce different effects based on how long a person is exposed. how frequently
exposures occur. and the level of exposure. It is likely that fenthion exposures can occur in a variety of
patterns. The Agency believes that occupational fenthion exposures can occur over a single day or up to
weeks at a time even though each application target is generally treated only once or twice per season.
Intermittent exposures over several weeks are also anticipated. Some applicators may apply fenthion
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over a period of weeks in periods of heavy pest infestation (e.g.. heavy use need mosquito season). The
Agency classifies exposures of one week or less as short-term exposures and exposures of 1 week to
several months as intermediate-term exposures. The Agency completes both short- and intermediate-
term assessments for occupational scenarios in essentially all cases because these kinds of exposures are
likely and acceptable use and usage data are not available to justify deleting intermediate-term
assessments. For fenthion. the agency has selected two sets of toxicological endpoints to separately
address short- and intermediate-term duration exposures. The endpoints were selected from the same
monkey study. In this study. no effects were seen for short-term duration exposures (i.e.. the NOAEL
for this exposure duration was selected as the endpoint for risk assessment). Effects were noted.
however. for intermediate-term duration exposures. Based on the data. a NOAEL could not be
determined for this duration. As a result. the Agency selected the threshold NOAEL/LOAEL from the
study for use in the risk assessment (i.e.. a time-dependent dose-response was observed in the monkey
study that was incorporated into the selection of the endpoints). ‘

The toxicology database for fenthion indicates that the monkey study is the most appropriate
source of endpoints for various durations of exposure (as discussed above) and also for differing routes
of exposure. The toxicity of chemicals can vary based on the route of exposure or how a chemical enters
the body. For example. exposures to the skin can result in a different toxic effect and/or severity of
reaction than exposures via inhalation. The monkey study involved the oral administration of fenthion to
the test animals. As such. the endpoints derived from the monkey study were used in all risk
assessments in conjunction with a dermal absorption factor (i.e.. 3 percent) to account for the
permeability of the skin and an absorption factor of 100 percent to assess inhalation exposures. As per
Agency policy. risks from nondietary ingestion exposures were calculated using the NOAEL from the *
monkey study which also serves as the basis for the acute RfD (reference dose) used for the dietary risk
assessment. [Note: The actual endpoints selected and how they are applied in the risk assessment has
been previously presented above in Section 2.b.i: Toxicity Endpoints Used in the Exposure/Risk
Assessment ]

Occupational handler exposure assessments are completed by the Agency using ditferent levels
of personal protection. The Agency typically evaluates all exposures with minimal protection and then
adds additional protective measures using a tiered approach to obtain an appropriate MOE or until all
options are exhausted (i.e.. going from minimal to maximum levels of protection). The lowest tier is
represented by the baseline exposure scenario followed by increasing the levels of personal protection
represented by personal protective equipment or PPE (e.g.. gloves. extra clothing. and respirators) and
engineering controls (e.g.. closed cabs and closed loading systems). This approach is always used by the
Agency in order to be able to define label language using a risk-based approach and not based on generic
requirements for label language. In addition. the minimal level of adequate protection for a chemical is
generally considered by the Agency to be the most practical option for risk reduction (i.e.. over-
burdensome risk mitigation measures are not considered a practical alternative for regulatory action).
For fenthion. four distinct levels of dermal protection were considered in the assessment to account for
the use of standard work clothing (long-pants and long-sleeved shirt). standard work clothing with a pair
of gloves. standard work clothing with a pair of chemical-resistant gloves and an additional layer of
clothing such as coveralls. and the use of engineering controls. Additionally. four levels of respiratory
protection were considered in the assessment to account for no respiratory protection. the use of
dust/mist PF 5 and air purifving PF 10 respirators (PF = protection factor). and the use of engineering
controls. [Note: The manner in which these calculations have been completed allow for flexibility in
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determining tinal protective measures -- see Section 2.c for further details.] The levels of protection that
formed the basis for the calculations in this assessment include:

. Baseline: Represents typical work clothing or a long-sleeved shirt and long pants with no
respiratory protection. No chemical-resistant gloves are included in this scenario.

. Minimum Personal Protective Equipment (PPE): Represents the baseline scenario with the
use of chemical-resistant gloves and a dust/mist respirator with a protection factor of 5.

. Maximum Personal Protective Equipment (PPE): Represents the baseline scenario with the
‘ use of an additional layer of clothing (e.g.. a pair of coveralls). chemical-resistant gloves. and an
air purifving respirator with a protection factor of 10.

. Engineering Controls: Represents the use of an appropriate engineeriné control such as a
closed tractor cab or closed loading system for granulars or liquids. Engineering controls are not
applicable to handheld application methods which have no known devices that can be used to
reliably and routinely lower the exposures for these methods.

HED has determined that exposure to pesticide handlers is likely during the occupational use of
fenthion in a variety environments including agriculture. commercial/industrial premises. and in public
health scenarios (e.g.. occupational applications in residential environments). There are no apparent
homeowner handler or application scenarios. The anticipated use patterns and current labeling indicate
11 major occupational exposure scenarios based on the types of equipment and techniques that can -
potentially be used to make fenthion applications. These 11 scenarios serve as the basis for the
quantitative exposure/risk assessment developed for occupational handlers. These scenarios include (the
scenario numbers correspond to the tables of risk calculations included in the occupational risk
calculation aspects of the appendices):

(la)  mixing/loading liquids for mosquito control fixed-wing aerial applications:

(1b)  mixing’loading liquids for mosquito control ground-fogger applications:

2) loading granular materials for mosquito control fixed-wing aerial applications:,

(3) applying liquids using aerial equipment (includes both ULV and thermal fogger) for mosquito
control applications:

4 applving liquids using ULV ground-fogger equipment for mosquito control:

(3) applying granulars using aerial equipment for mosquito control applications:

(6) applying the ready-to-use solutions to livestock (cattle and swine):

(7)  applying cattle ear tags:

(8)  mixing/loading/applying liquids to livestock via ladeling:

(9) loading/applying granulars for ground-based mosquito larvicide control applications:

(10) mixing/loading/applying liquids for aquaculture using low pressure handwand sprayers:

(11)  mixing/loading/applying liquids for aquaculture using backpack sprayers:

(12)  flagging during aerial application of liquids: and

(13) flagging during aerial application of granulars.
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[Note: Helicopters are a plausible application method for aerial ULV fenthion applications. However.
given the poor quality of the PHED data for helicopters. the acrial fixed wing scenario is used as the
basis for assessing the aerial ULV application scenario. Flagger exposure scenarios were also included
in this chapter even though the Agency believes that the use of flaggers is unlikely in typical mosquito
applications. All scenarios were assessed at each appropriate level of personal protection described
above and using both typical (if available) and maximum application rates.]

iii. Handler Exposure and Risk Assessment

The Agency considers how chemical exposures occur (the frequency and duration) and also how
chemicals enter the body (because the toxic effects can be different). as described in Section 2.b.ii above.
when developing risk assessments. To evaluate all of these types of risk concerns. the Agency has
completed two distinct risk assessments for fenthion handlers including:

. Short-term Duration: and
. Intermediate-term Duration (>7 days).

Exposure levels have been calculated in a manner that accounts for the method of application. the
level of personal protection used during application. and the amount of chemical handled in an
application (i.e.. proportional to application rate and the amount treated per day). Both daily dermal and
daily inhalation exposures have-been calculated for each type of assessment completed. Risks were -
calculated individually for each route of exposure then added together to obtain an overall risk estimate.

In all cases. daily dermal exposure levels were calculated. Daily dermal exposures were
calculated using the following formula:

Daily Dermal Exposure (mg ai/day) =Uhit Exposure (mg ai/lb ai) x Appl. Rate (Ib ai/A) x Daily Acres Treated (A/day)
Where: '

Daily Dermal Exposure = Amount deposited on the surface of the skin that is available for dermal absorption.
also referred to as potential dose (mg ai/day);

Unit Exposure = Normalized exposure value derived from May 1997 PHED Surrogate Exposure Table, no
chemical-specific handler data were available for this assessment (mg ai/pound ai applied);

Appl. Rate = Normalized application rate based on a logical treatment unit such as acres or on a per animal basis.
a maximum value is generally used (lb ai/A or Ib ai/animal); and

Daily Acres Treated = Normalized application area based on a logical unit treatment such as acres or numbers of
animals (A/day or animals/day).

Daily dermal dose (i.e.. a biologically appropriate and available dose resulting from dermal
exposure) was then calculated by normalizing the daily dermal exposure value by body weight and
accounting for dermal absorption. For adult handlers using fenthion. a body weight of 70 kg was used
for all exposure scenarios because the toxic effect (cholinesterase inhibition) is not sex-specific.
Additionally, a dermal absorption factor of 3 percent was used for all calculations. Daily dermal dose
was calculated using the following formula:

A



mg dl

mg dl] . [ AbsorpuonFuctori®s 100)

Dutlv Doxe
Body Werght (kg

] Dutly Expusure [

kg duy day

Where:

Daily Dose = the amount of absorbed dose received from exposure to a pesticide in a given scenario (mg pesticide
active ingredient kg body weight'day):

Daily Exposure = the amount of dermal (on the skin) or inhalation (inhaled) exposure calculated above (mg
pesticide active ingredient day):

Absorption Factor = a measure of the flux or amount of chemical that crosses a biological boundary (% of the total
available): and

Body Weight = body weight determined to represent the population of interest in a risk assessment (kg).

[Note: The U.S. EPA Exposure Assessment Guidelines (EPA. 1992) define potential dose (i.e.. same
value as exposure in this case) as the amount of a chemical at the absorption barrier. Additionally.
absorbed dose is defined as the amount of a chemical that has been absorbed and is available for
interaction with biologically significant receptors.]

The next step was to calculate the daily inhalation dose for handlers. The process used was
similar to that used to calculate the daily dermal dose to handlers. Daily inhalation exposure levels
were presented as (ug/lb ai) values in the PHED Surrogate Exposure Table of May 1997 (i.e.. these
values are based on an inhalation rate of 29 liters/minute and an 8 hour exposure interval). Once the
unit exposure value is presented in this form and converted to (mg/lb ai). the calculations essentially -
mirror those presented above for the dermal route using a value of 100 percent absorption (i.e.. a daily
inhalation dose is calculated in mg/kg/day).

The handler exposure assessments do not include any dietary or drinking water inputs. They
also do not include any dose attributable to nondietary ingestion (e.g.. hand-to-mouth activity).

Risks were calculated in a non-probabilistic manner using the Margin of Exposure (MOE)
which is a ratio of the calculated exposure to the toxic endpoint of concern. The endpoints used to
complete the calculations for both short- and intermediate-term exposures were defined from the
monkey feeding study. The daily dose values in the equation represent route-specific values. [Note:
See Section 2.b.i for more details about the specific endpoints used in each assessment.] MOEs were
calculated using the formula below:

Endpoim[ ";g ]
MOE = kg/day

Daily Dose [ mg
kglday

Where:

MOE = margin of exposure or value used by the Agency to represent noncancer risk or how close a chemical
exposure is to being a concern (unitless):
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Daily Dose = the amount as potential dose (for the dermal calculations) or absorbed dose (for inhalation or
nondietary ingestion calculations) received from exposure 10 a pesticide in a given scenario (mg pesticide active
ingredient kg body weight day ): and

Endpoint = dose level in a toxicity studv. where no observed adverse effects occur (NOAEL) or the lowest dose at
which an effect occurred (LOAEL) in the study (g pesticide active ingredient kg body weight dav).

MOEs were added together in order to consider total risks to handlers given the toxic effect
(cholinesterase inhibition) for each route of exposure (e.g.. to the skin and being inhaled) is the same.
The equation the Agency uses to addMOEs together is presented below:

MOE o = V((1/MOE ) + (I/MOE,) +.... (1/MOE ,))
Where:
MOE ,. MOE ;.. and MOE , represent MOEs for each exposure route of concern

A margin of exposure (MOE) uncertainty factor of 100 is considered an appropriate risk level for both
the short- and intermediate-term exposures to fenthion when only animal toxicity data are considered in
the assessment. A human toxicity study has been completed for fenthion. If these data are also
considered in the assessment. the uncertainty factor is reduced to 30 for short-term duration exposures.
These factors apply to all routes of exposure.

All occupational handler exposure and risk calculations are presented in the tables contained in
Appendix 4: Occupational Handler Exposure und Risk Assessment For Fenthion. Table 1 contains
information that can be used to describe the exposure data used in the analysis. The origin of each unit
exposure value is presented along with information pertaining to the quality of the data used to calculate
each value. The assessment of data quality is based on the number of observations and the available
quality control data. The quality control data are assessed based on Agency guidelines and a grading
criteria established by the Pesticide Handlers Exposure Database task force. Other exposure factors (i.e..
descriptions ot each scenario. application rates. and acres treated). unit exposure values at varving levels
of mitigation (such as personal protection). and toxicological parameters used in the assessment are
presented in Table 2. The calculation of baseline exposures (mg/day). dose levels. and'the resulting
Margins of Exposure (MOEs) for short- and all intermediate-term exposures are presented in Table 3.
Tables 4. 5. and 6 contain similar calculations for increased levels of personal protection. Values
calculated for the use of additional mitigation in the form of minimum personal protective equipment are
presented in Table 4 (single layer clothing with gloves and a PF 5 respirator) while values calculated for
the use of additional mitigation in the form of maximum personal protective equipment (double layver
clothing with gloves and a PF 10 respirator) are presented in Table 5. Table 6 contains values that reflect
the use of appropriate engineering controls. Tables 7 through 10 in Appendix A present summary results
of the assessment that are also discussed in more detail in the section 2.c of this document.

The factors described in the exposure calculation above are discussed below. These factors
include: unit exposures: application rate: acres treated per day: and frequency of application.
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Chemical-specific exposure data for pesticide handling activities were not submitted to the
Agency in support of the reregistration of fenthion. It is the policy of the Agency to use data from the
Pesticide Hundlers Exposure Database (PHED) Version 1.1 to assess handler exposures for regulatory
actions when chemical-specific monitoring data are not available.

PHED was designed by a task force of representatives from the U.S. EPA. Health Canada. the
California Department of Pesticide regulation. and member companies of the American Crop Protection
Association. PHED is a software system consisting of two parts -- a database of measured exposure
values for workers involved in the handling of pesticides under actual field conditions and a set of
¢omputer algorithms used to subset and statistically summarize the selected data. C urrently. the database
contains values for over 1.700 monitored application events (i.e.. referred to as replicates).

Users select criteria to subset the PHED database to reflect the exposure scenario being
evaluated. The subsetting algorithms in PHED are based on the central assumption that the magnitude of
handler exposures to pesticides are primarily a function of activity (e.g.. mixing/loading. applying).
formulation type (e.g.. wettable powders. granulars). application method (e.g.. aerial. groundboom). and
clothing scenarios (e.g.. gloves. double layer clothing).

Once the data for a given exposure scenario have been selected. the data are normalized (i.e..
divided by) by the amount of pesticide handled.resulting in standard unit exposures (milligrams of
exposure per pound of active ingredient handled). Following normalization. the data are statistically
summarized. The distribution of exposure values for each body part (e.g.. chest upper arm) is -
categorized as normal. lognormal. or “other™ (i.e.. neither normal nor lognormal). A central tendency
value is then selected from the distribution of the exposure values for each body part. These values are
the arithmetic mean for normal distributions. the geometric mean for lognormal distributions. and the
median for all ~other™ distributions. Once selected. the central tendency values for each body part are
composited into a “best fit” exposure value representing the entire body. The unit exposure values
calculated by PHED generally range from the geometric mean to the median of the selected data set. It
should also be noted that J:stributional analvses of the data contained in PHED are not done for the risk
assessment process because the available data do not lend themselves to this kind of analysis.

To add consistency to the values produced from this system and to ensure quality control. the
PHED Task Force has evaluated all data within the system and has developed a set of grading criteria to
characterize the quality of the original study data. The assessment of data quality is based on the number
of observations and the available quality control data. These evaluation criteria and the caveats specific
to each exposure scenario are summarized in Appendix A/Table 1. While data from PHED provide the
best available information on handler exposures. it should be noted that some aspects of the included
studies (e.g.. duration. acres treated. pounds of active ingredient handled) may not accurately represent
labeled uses in all cases. The Agency has developed a series of tables of standard unit exposure values
(i.e.. representing the ~best fit” for each dataset) for many occupational scenarios that can be utilized to
ensure consistency in exposure assessments.

[n addition to PHED. the application rate and daily amount treated (usually acres per day) are
also key elements in the calculation of handler exposures. A range of application rates. derived from
fenthion labeling and usage information. serves as the basis for this assessment. Maximum application
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rates range from 0.03 to 0.10 Ib ai/acre for mosquito control applications (allowable maximum depends
upon method of application). Animal and aquaculture maximum use rates are defined based on the size
of the animal or of the ponds. For these scenarios. the Agency defined a likely maximum based on
estimates ot what is likely to be treated (i.e.. cattle and pond size were defined for risk assessment

purposes). Wherever available. both maximum and average application rates are used in each
assessment.

The amount treated per day. usually expressed as the number of acres treated per day. is another
critical factor in the exposure calculations for handlers. The Agency typically uses acres treated per day
values that are thought to represent 8 solid hours of application work for specific types of application
equipment. The Agency has used the same default values for acres treated per day for several vears.
These values were based on data included in PHED. consideration of agricultural engineering principles.
and use and usage information. Through NAFTA (North American Free Trade Agreement) auspices.
there is currently an initiative underway to harmonize the acres treated per day values used for the
purposes of risk assessment. The values currently used by the Agency are similar or equivalent to those
being discussed in the NAFTA working group. The actual values. specific to each scenario in the risk
assessment. are presented below.

In addition to the information presented above. the following assumptions and factors were used
in order to complete this exposure assessment:

. An average occupational work day interval represents 8 hours per workday. The definition of a
workday has been used by the Agency to define the number of acres that could be treated based -
on the application method and application site. Residential (homeowner) workday durations are
defined based on how much can be treated in a single home or yard (i.e.. a residential applicator
workday has not been made equivalent to 8 hours of work). The values used by the Agency to
represent the amount of acres that can be treated in a day (or application volumes as appropriate)
for each scenario include:

(la)  mixing/loading liquids for mosquito control fixed-wing aerial applications to 7500 acres
per day (see further explanation below): ¥

(1b)  mixing/loading liquids for mosquito control ground-fogger applications to 3000 acres per
day (see further explanation below):

(2) loading granular materials for mosquito control fixed-wing aerial applications to 80 or
800 acres per day (see further explanation below):

3) applying liquids using aerial equipment (includes both ULV and thermal fogger) for
mosquito control applications to 7500 acres per day (see further explanation below):

4 applying liquids using ULV ground-fogger equipment for mosquito control to 3000 acres
per day (see further explanation below):

(3) applying granulars using aerial equipment for mosquito control applications to 80 or 800
acres per day (see further explanation below):

(6) applying the ready-to-use solutions to livestock (cattle and swine) to 200 animals per day:

(7 applying cattle ear tags to 200 animals per day:

(8) mixing/loading/applying liquids to livestock via ladeling to 200 animals per day:

(9) loading/applying granulars for ground-based mosquito larvicide control applications to 5
acres per day:
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(10 mixing loading applying liquids for aquaculture using low pressure handwand sprayers to
asingle 2.5 or 5 acre pond per day:

(11)  mixing loading/applying liquids for aquaculture using backpack sprayers to a single 2.5
or 3 acre pond per day:

(12)  flagging during aerial application of liquids to 7500 acres per day (see further explanation
below): and

(13)  flagging during aerial application of granulars to 80 or 800 acres per day (see further
explanation below).

Daily areas (as appropriate) to be treated were defined for each handler scenario. The Agency
typically uses a maximum of 1200 acres per day for assessing risks to aerial applicators in
agricultural scenarios. Mosquito control applications, however, are distinctly different from
the typical agricultural scenario. For the liquid malaria control formulation. it appears that
aerial applications will be ULV (Ultra-Low Volume) or thermal fog (i.e.. for the purposes of
this handler assessment. they are treated as the same technique -- thermal fog is almost a
nonexistent application method even though it remains on the Baytex label). Similarly. ground-
based applications are anticipated to be ULV. According to The Use of Aircraft in Agriculture
(Ackeson and Yates. FAO/UN 1974), the number of acres treated using aerial ULV techniques
can reach as high as 5000 acres per hour for fixed-wing aircraft and 1500 acres per hour for
helicopters. The average number of acres per day that were treated by air in Florida was
defined as 6600 acres per day using 1993 to 1995 data (probably including fixed-wing aircraft
and helicopters). Since the exposure scenarios of concern are short- or intermediate-term. a
value of 7500 acres per day was selected for the aerial application of liquids exposure scenario..
Likewise. for ground-based ULV applications. the techniques and number of acres that can be
treated per day are distinctly different from typical agricultural scenarios. Based on the liquid
mosquito control label application parameters. approximately 3000 acres per day can be treated
(i.e.. 3.6 oz of 95% ULV liquid per minute at 15 mph. 6 hours per day -- note this is
approximately only 10 gallons of formulation). The Use of Aircraft in Agriculture also
indicated that the hopper capacity of a 600 horsepower biplane with a ram air-type granular
spreader is 2000 pounds. Since this is a very common aircraft, HED estimated that 200 acres
can be treated per load (based on the use of the 1 percent ai formulation and 10 pounds product
per acre). The Agency also estimates that a pilot can apply 4 hopperfulls in a single day and
therefore treat 800 acres.

The animal assessments were based on cattle since they are larger than swine and the unit
application rates (i.e., amount of chemical per 100 pounds animal weight) were higher for
cattle. Treated cattle were assumed to weigh 600 pounds. The average cattle weight was
determined based on an assessment of cattle weight gain during the finishing process (i.e.. a
600 pound animal is early on in the finishing process which would correspond to the use of a
fly and cattle lice control chemical).

As indicated above. the Agency has developed a series of unit exposures that can be used in risk
assessments for different application equipment and varying levels of protection. Due to a lack of
empirical. scenario-specific data. unit exposures are sometimes calculated using generic
protection factors that are intended to represent the protectiveness of various risk mitigation
options (i.e.. the use of PPE or Personal Protective Equipment and engineering controls). PPE
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protection factors include those representing layvers of clothing (50%). chemical-resistant gloves
(90°0). and respiratory protection (80 to 90% depending upon mitigation selected). Engineering
controls are generally assigned a protection factor of 98 percent. Engineering controls may
include closed mixing/loading systems for liquids. closed cabs/cockpits. and closed gravity fed
loading systems for granulars. Adjustments to exposure values using protection factors are made
using the following equation and are completed only in lieu of scenario-specific monitoring data
(PF = Protection Factor expressed as a percent reduction):

PF Adjusted Exposure = (1-(PF/100)) * (Nonadjusted Exposure Value)

Baseline occupational assessments unit exposures are typically calculated based on empirical data
that is reflective of the scenario. In other words, the empirical data in PHED used to generate
exposure values are generally monitoring data that were generated from individuals wearing
clothing similar to the occupational baseline (long pants and long-sleeved shirt.

. No scenario-specific data are available to the Agency with which to assess the cattle pour-on
uses. As such. the Agency has used data for the open mixing of liquids to calculate the exposures
for this scenario because it appears to be the best data available with which to assess this
scenario. The Agency did not use these data for the ladel-on scenario because that process also
involves additional activities that are not thought to be represented by the mixing‘loading data for
liquids.

. Average body weight of an adult handler is 70 kg. This body weight is used in all assessments -
since the endpoints of concern are not sex-specific (i.e.. the cholinesterase inhibition could be
assumed to occur in males or females).

. All handler calculations were completed using typical (if available) and maximum labeled
application rates for each scenario.

vi. Post-Application Exposure Scenarios
¥

The Agency is concerned about exposures one could receive in the workplace or in other areas
that are frequented by the general population. including residences. The purpose of this section of the
document is to explain how post-application exposure scenarios were developed for each setting where
fenthion use can lead to post-application exposures. Exposure scenarios can be thought of as way's of
categorizing the kinds of exposures that occur related to the use of a chemical. The use of scenarios as a
basis for exposure assessment is very common as described in the U.S. EPA Guidelines For Exposure
Assessment (U.S. EPA: Federal Register Volume 57. Number 104: May 29. 1992). Fenthion can be used
in mosquito control operations that involve wide area adulticide applications to residential areas. Asa
result. individuals can be exposed by entering previously treated areas and engaging in activities that
could contribute to exposure. [Note: Direct animal treatments in agriculture or uses in aquaculture are
not thought to lead to significant post-application exposures. Additionally. the Agency does not believe
that the larvicide uses of fenthion will contribute to residential exposures. Hence. these scenarios are not
considered further in the post-application residential risk assessment.]
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The Agency uses the term “post-application™ to describe those individuals who can be exposed to
pesticides after entering areas previously treated with pesticides and performing certain job tasks or
activities (also often referred to as reentry exposure). As with the handler risk assessment scenarios
described above in Section 2.b.ii. the Agency believes that there are activities that may lead to exposures
particularly after wide area applications for mosquito control (e.g.. children playing outdoors in
previously treated areas). The Agency also believes that the resulting exposures can vary depending
upon the specitics of each task or activity and the levels of chemical residue available in the
environment. The duration of activity of the individual can also cause exposure levels to differ in a
manner specific to each setting considered.

The agency uses a concept known as the transfer coefficient to numerically represent the post-
application exposures one would receive (i.e.. generally presented as cm*/hour). The transfer coefficient
concept has been established in the scientific literature and through various exposure monitoring
guidelines published by the U.S. EPA and internationai srganizations-such as Health Canada and OECD
(Organization For Economic Cooperation and Development). The establishment of transfer coefficients
also forms the basis of the work of the Agricultural Reentry Task Force (ARTF) and the Outdoor
Residential Exposure Task Force (ORETF). of which. the Bayer Chemical Company is a member. The
transfer coefficient is essentially a measure of the contact with a treated surface one would have while
doing a task or activity. These values are defined by calculating the ratio of an exposure for a given task
or activity to the amount of pesticide on leaves (or other surfaces) that can rub off on the skin resulting in
an exposure. For post-application exposures. the amounts that can rub otf on the skin are measured
using techniques that specifically determine the amount of residues on treated leaves or other surfaces -
such as turf (referred to as transterable residues) rather than the total residues contained both on the
surface and absorbed into treated leaves. Transfer coefficients can be illustrated by the following
example. Consider two lawns where the amount of chemical on treated turf that can rub off on the skin
is the same. One lawn has been treated with chemical A while the other field has been treated in a
similar manner with chemical B. If a child plays on either treated lawn. the exposures the individual
would receive would be similar (given that each child played the same way). The transfer coefficient
would also be similar for each lawn and chemical because the ratio of exposure to residue would be the
same. If the same children would do another activity on those lawns. the exposures would be different as
would the resulting transfer coefficients because the activity that resulted in the exposures is ditferent.

Like the handler risk assessment process. the first step in the post-application risk assessment
process is to identity the kinds of individuals that are likely to be exposed to fenthion after application.
In order to do this in a consistent manner. the Agency has developed a series of general descriptions for
tasks or activities that are associated with post-application exposures. The Agency also considers
whether or not individuals are exposed to pesticides as part of their employment (referred to as
occupational risk assessments) or if they are individuals who are exposed to pesticide products in and
around their residences or other areas frequented by the general public (referred to residential risk
assessments). Tasks or activities associated with fenthion post-application exposures can be categorized
using one of the following terms:
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. Residential (homeowner) Adults: these individuals are members of the general population that
are exposed to chemicals by engaging in activities at their residences and also in areas not limited
to their residence (e.g.. golf courses or parks) previously treated with a pesticide. These kinds of
exposures are attributable to a variety of activities and usually addressed by the Agency in risk
assessments by considering a representative activity that results in a conservative exposure
calculation.

. Residential Children: childrén are members of the general population that are exposed to
chemicals by engaging in activities in areas not limited to their residence (e.g.. parks) previously
treated with a pesticide. These kinds of exposures are attributable to a variety of activities and
usually addressed by the Agency in risk assessments by considering a representative activity that
results in a conservative exposure calculation. Toddlers have been selected as a sentinel exposure
population for the assessment.

There are individuals who are potentially exposed to fenthion that fit into each of the categories
described above. Therefore. the fenthion post-application exposure/risk assessment contains exposure
scenarios in each category described above. Mosquito control applications are the basis as the post-
application concern is for residential settings and the general population. Animal uses. by definition. are
generally not a postapplication nondietary exposure concern for the Agency. There are currently no
products containing fenthion for which the Agency believes that occupational post-application exposures
would be of concern.

The basis for this assessment is to evaluate dermal and nondietary ingestion exposures on treated
turf (i.e.. assessment for adults considered dermal exposures only). This exposure scenario has been
selected because it is likely that people will spend time outdoors following mosquito control adulticide
applications in contact with treated turf. The next step in the risk assessment process is to define how
and when chemicals are applied in order to determine the level of transferable residues to which
individuals could be exposed over time. Wherever available. use and usage data are incorporated in the
process to detine values such as application rates and application frequency. The Agency always
completes risk assessments using maximum application rates for each-scenario because what is possible
under the label (the legal means of controlling pesticide use) must be evaluated. for complete
stewardship. in order to ensure the Agency has no concerns for each specific use. Additionally.
whenever the Agency has additional information. such as typical application rates or application
frequency. it uses the information to further evaluate the overall risks associated with the use of the
chemical. In order to define the amount of transferable residues to which individuals can be exposed. the
Agency relies on chemical- and target-specific studies as described in the Agency guidelines for
exposure data collection (Series 873. Occupational and Residential Exposure Test Guidelines: Group B -
Postapplication Exposure Monitoring Test Guidelines). The Agency has also developed a standard
modeling approach that can also be used to predict transferable residues over time in lieu of chemical-
and scenario-specific dissipation data (best described in the Agency’s SOPs For Residential Exposure
Assessment). The standard modeling approach from the Residential SOPs was used to predict the
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amount of transferable residues available on treated turf because no chemical- and scenario-specific data
were available to complete this assessment. Special considerations were also given to the methods of
application in this assessment in order to account for the fact that the objective of a mosquito control
adulticide application (to create smaller droplets) is antithetical to a normal agricultural application of a
pesticide (to minimize drift).

Defining the activities that could lead to exposures related to the use of the chemical is also a
critical aspect of the process. Generally. this can be a difficult aspect of the risk assessment process in
that many activities are plausible and dynamics of the population of interest constantly change. As such.
the Agency currently uses scenarios that represent many activities related to the populations of concern
to calculate exposures. The Agency considered both low exposure (e.g.. light vard and garden work) and
high exposure (e.g.. heavy yardwork) activities for aduits in the assessment. In order to consider the
risks to children. guidance from the Agency’s SOPs For Residential Exposure Assessment was used to
address the exposures of children from treated turf.

Next. assessors must understand how exposures to fénthion occur (i.e.. frequency and duration)
and how the patterns of these occurrences can alter the effects of the chemical in the population after
being exposed (referred to as dose response). The Agency believes that fenthion exposures can occur
over a single day or up to weeks at a time even though mosquito control applications within a given area
are likely only a couple of times per season. This is supported by the length of time fenthion residues
take to decline using the standard dissipation model. Typically. the Agency conducts separate
assessments for exposures that are one week or less. and also for periods greater than one week up to
several months. The Agency classifies these as short-term exposures (one-week or less) and -
intermediate-term exposures (seven days to several months). respectively. Long-term or chronic
exposures (essentially every working day over a vear) can also occur for some chemicals. However. no
long-term exposures are associated with the use of fenthion. These classifications are the basis for
selecting toxicological endpoints for chemicals and are generally included in each risk assessment. A
chemical can have different effects based on how long or how often a person is exposed. The toxicity of
chemicals can also vary based on how a person is exposed. The toxicology database for fenthion
indicates that the Agency needs to separately consider exposures to the skin and exposures via inhalation
because the etfects and the dose levels at which effects occur differ based on whether it gets on skin or it
is inhaled. The Agency has selected both short- and intermediate-term endpoints from the same monkey
study. A NOAEL has been selected as the short-term endpoint while a threshold NOAEL/LOAEL has
been selected for the intermediate-term endpoint. A dermal absorption factor has been applied to these
endpoints for all calculations (i.e.. 3 percent). Inhalation exposures are minimal in outdoor post-
application scenarios because of the low vapor pressure and because existing empirical data have also
generally shown post-application inhalation exposures to be negligible. As such. inhalation exposures
are not considered in the post-application assessment. Hand-to-mouth exposures are also considered in
this assessment because toddlers are anticipated to engage in mouthing behaviors.

An administrative approach is used by the Agency to reduce occupational post-application risks
and is referred to as the Restricted Entry Interval or REL. The REI is a measure of the time it takes for
residue levels to decline to a point that entry into a previously treated area and engaging in a task or
activity would not result in exposures that exceed the Agency’s level of concern. REIs are generally
established in the risk assessment process on a chemical-. crop-. and activity-specific basis. RElIs are not
considered a viable regulatory tool for reducing exposures and risks in the residential environment (i.e..
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for the general population). Therefore. for chemicals used in the residential environment or any other
areas where the general population can be exposed. regulatory risk management currently considers the
risks associated with a chemical on the day it is applied or as part of an aggregate exposure assessment
should the single day risks be of no concern.

Based on the anticipated fenthion use patterns and current labeling. four major post-application
exposure scenarios were modeled using a surrogate approach for each application method (i.e.. aerial and
ground ULV). Two of these scenarios are assessments of exposure to adults while the remaining two
scenarios were assessments of exposures to toddlers. These assessments were based on the guidance
provided in the Draft: Series 875-Occupational and Residential Exposure Test Guidelines. Group B-
Postapplication Exposure Monitoring Test Guidelines (7/24/97 Version) and the Draft: Standard
Operating Procedures (SOPs) for Residential Exposure Assessment (12/11/97 Version). The four
scenarios assessed for each application method include: /

(O adults involved in a high exposure activity (e.g.. heavy yard work) at the typical Florida mosquito
control application rate:

(2) adults involved in a high exposure activity (e.g.. heavy yard work) at the label maximum
mosquito control application rate:

(3)  toddlers involved in a high exposure activity (e.g.. rolling/playing on lawn) at the typical Florida
mosquito control application rate: and

4 toddlers involved in a high exposure activity (e.g.. rolling/playing on lawn) at the label maximum
mosquito control application rate.

[Note: The dose levels calculated for adults and children are for use in the residential risk assessment
and for the purposes of calculating aggregate risks that also considers exposure from dietary intake of
tfood and water.]

v. Post-Application Exposure and Risk Assessment v

As described above. the Agency considers how chemical exposures occur including how
chemicals enter the body (because the toxic effects can be different) such as absorption through the skin
or by being inhaled: both of these kinds of exposures are typically considered for handlers.. However. in
this post-application assessment. the Agency has focused on the predominant exposure pathways which
are thought to be exposures to the skin (i.e.. dermal) and exposures from the mouthing behaviors of
children. Inhalation exposures were also considered but are thought to be negligible because of the
dilution that occurs outdoors. the low application rates for aerial and ground applications. and the
historical exposure data that indicate inhalation exposure in these circumstances are minimal.

No chemical- or scenario-specific data for fenthion were available with which to complete the
assessment. As a result. the post-application risk assessment for fenthion has been developed using the
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standard Agency approach for modeling transferable residue decline over time. Additionally. the
Agency has also considered the specialized nature of adulticide mosquito control applications by
developing a deposition factor that accounts for the intentional amount of drift created in tvpical

mosquito adulticide applications as opposed to common agricultural applications.

The calculations used to estimate Duily Dermal Dose and noncancer MOEs for the post-
application scenarios are similar to those described above for the handler scenarios. The only significant
differences are (1) the manner in which the Duily Dermal Dose is calculated using transfer coefficients.
transferable residue levels. and accounting for the dissipation of fenthion over time: (2) inhalation
exposures were not calculated for the postapplication scenarios (i.e.. Total Daily Dose in the MOE
calculation only represents dose levels resulting from dermal exposures because inhalation exposures
historically have been shown to account for a negligible percentage of the overall body burden): and (3)
non-dietary ingestion exposures were calculated for subpopulations where the behavior can be
anticipated with relative certainty along with a calculation of assomated dose from dermal exposure (i.e..
toddlers after contact with treated turf).

Step 1: Calculation of Transferable Residue Levels

The first step in the post-application risk assessment was to calculate transferable residue (TR)
values using the generic approach for predicting application day concentrations and modeling dissipation
over time commonly used by the Agency. Additionally. the Agency used the AgDRIFT model and
published data to account for specialized aspects of mosquito control applications when calculating
application day concentrations. -

Application day transferable residue levels (TR) were calculated by considering several factors
including the application rate. how much material is actually deposited on the ground during mosquito
control applications. and the percentage of transferability of material from turf. This risk assessment
calculated dose values attributable to both dermal and hand-to-mouth exposures. The transferable
residue percentage value for each type of exposure differs based on current Agency policy. The
following equation was used to calculate the application day TR values:

I3

TR \pp pay (- g/cm’) = (AR (Ib ai/acre)*TRAN (%/100)*DEP (%/100)*4.54E8 (..g/1b))/(43560 (ft/acre)*929 (cm/fr’))

Where:
TR (pp. pay = transferable residue level on the day of application (.g/cur);
AR = application rate (Ib ai/acre);
TRAN = transferable residue percentage or amount of deposited material available as transferable
residue immediately afier application - differs for dermal and hand-to-mouth exposures
(%); and
DEP = deposited residues or percentage of applied material actually deposited on turf - accounts

for mosquitocide application methods (%).
[Note: Exposures that evaluate residential postapplication risks over a range of application

rates were calculated using the average application rate for seven Florida counties in 1995 and
the maximum label application rate for each application method.]
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The Agency is also concerned about exposures on days subsequent to application. No
chemical-specific data were available that measured fenthion transferable residue concentrations over
time on turf. As such. the Agency used the standard approach for calculating dissipation over time in
lieu of data. The following equation was used to calculate dissipation of transferable residues over

time:
TR, («g/cm’) = TR,pp pay (g/cm’) * (1-DY
Where:
TR \pp. pay = transferable residue level on the day of application (. g/cnr);
TR, = transferable residue at time,, (ug/cm’):
D = fraction of residue that dissipates daily (°%. [00): and
t = post application interval on which transferable residues are being assessed (days after

application).

In lieu of chemical-specific transferable residue monitoring data. the Agency uses the above
equations to calculate transferable residue levels based on information from the label such as maximum
application rates. use and usage information (e.g.. average application rates). and factors used to
determine the amount of residues available for uptake from treated surfaces (i.e.. the transferability
factor). In this assessment the Agency has used the maximum and average (treated as typical rates for
this assessment) application rates for both aerial and ground based applications of mosquito adulticides.
The maximum application rates for aerial and ground-based methods are 0.1 and 0.03 Ib ai/acre.
respectively. The average application rates for aerial and ground-based methods are 0.05 and 0.016 Ib
ai‘acre. respectively. Two transferability factors were used for the calculations to estimate the amount
available for uptake to the skin (5% of deposited) and the amount available for non-dietary ingestion
(20% of deposited). The transferability value is higher for non-dietary ingestion exposures because
children’s hands may be wet or sticky therefore transferring more of the deposited residues. The
dissipation of fenthion residues is also modeled using the standard approach based on a rate of 10 percent
dissipation per day. Calculations were carried out to 30 days after application because the environmental
fate data tor fenthion indicate that residues in various media have half-lives of several dayvs or weeks and
no chemical-specific turf transferable residue data were available. The major difference between these
calculations of transferable residues and the those normally completed by the Agency in lieu of data is
that a factor that accounts for the amount deposited based on the application method has also been added
because ot the unique nature of mosquito adulticide applications.

With few notable exceptions such as public health scenarios (e.g.. mosquito control). the general
intent during most pesticide applications is to confine the deposition of applied chemicals to specific
target areas such as agricultural fields and to minimize or eliminate off-target drift. Economic concerns.
health concerns. environmental concerns. and efficacy are the generally recognized rationale for limiting
off-target drift. Pesticide applicators can control deposition patterns through the use of specific types of
equipment. the use of surfactants and spray additives. and by controlling application parameters. Several
application parameters can potentially impact deposition patterns of liquid-form pesticides in the
environment during application (e.g.. nozzle size. application pressure. vehicle configuration and speed.
meteorological conditions including environmental stability. and physical-chemical characteristics of the
formulation). As indicated above. wide area (UL V) mosquito adulticide applications serve as the basis
for this assessment. The general intent of these types of applications is antithetical to most pesticide
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applications in that spray drift is generally not inhibited but promoted in order to broaden the effective
treatment area and ensure that the resulting droplets stay aloft for as long as possible. In fact. the
efticacy of mosquito adulticide compounds is based on droplets contacting in-flight mosquitos. Asa
result. these significant agricultural engineering differences were considered by the Agency in
developing this risk assessment.

The following deposition rates presented as a percentage of the application rate served as the
basis of the postapplication exposure calculations completed by the Agency:

. Ground-based ULV =5 percent of application rate. and

. Aerial ULV = 11.5 percent of application rate.

The rationale and methods used for deriving these deposition values are presented in Appendix B of this
document. In summary. the model developed by the Spray Drift Task Force. AgDRIFT. was used to
calculate the value for aerial ULV applications and a published paper was used to define the value for
ground-based applications. The calculated transferable residue values are presented in Appendix

C/Tables 1 and 2 for aerial and ground-based application methods. respectively.

Step 2: Calculation of Risks Resulting From Dermal Exposures

The next step in the risk assessment process was to calculate dermal exposure values
(remembering that inhalation exposures are not assessed for these scenarios) on each post-application -,
day after application. These calculations were completed using the following equation (see equation D2-
20 from Series 875-Occupational and Residential Test Guidelines: Group B-Postapplication Exposure
Monitoring Test Guidelines and Residential SOP 2.2: Postapplication Dermal Potential Doses From
Pesticide Residues On Turf):

DE,, (mg’day) = (TR, (ug/cm’) x TC (cm-/hr) x Hr/Day)/1000 (n.g/mg)

Where: ;
DE = dermal exposure at time (t) attributable for activity in a previously treated area
(mg/day):
TR = transferable residue at time, (ug/cm-):
TC = transfor coefficient (cm*/hour); and
Hr = exposure duration (hours).

As indicated above. the transferable residue represents the amount of chemical on treated surfaces that
can rub off on one’s skin. The transfer coefficient is a value that represents the exposure one receives
while performing a specific task or activity in an area previously treated with a pesticide. Exposure
duration values represent the amount of time that individuals are expected to spend engaged in a job task
or activity.

In addition to the TR values calculated above and presented in Appendix C. transter coefficients
and duration of exposure are also key elements in the calculation of post-application exposures and risks.
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Risks have been calculated in this assessment for only residential exposure scenarios. In the Agency’s
SOPs For Residential Exposure Assessment. dermal exposures are calculated based on the Jazzercize
exposure model developed by Ross and Krieger. This model uses a routine that involves high levels of
contact with treated surfaces during a short duration. intense activity. This activity does not. however.
directly relate to the activities of individuals during the course of their lives as the level of intensity and
contact would not be anticipated for the general population in a situation that would contribute to
exposure. Given this information and based on the discussions at the September 1999 meeting of the
FIFRA Science Advisory Panel. the Agency has used the Jazzercize model to represent the amount of
contact/exposure one would receive over longer intervals. The Agency believes that 20 minutes of
Jazzercize. in exposure terms. is equivalent to approximately 1 hour of intense activity that would lead to
exposure. The U.S. EPA Exposure Fuctors Handbook indicates that children and adults spend
approximately 2 hours per day outdoors in a residential setting. Therefore. the Agency has used 40
minutes of Jazzercize to represent 2 hours of dermal exposure to both adults and,toddlers.

The activities that were selected as the basis for the risk assessment are represented by the
tollowing transfer coefficients (the corresponding exposure scenario numbers are also presented for
clarity). To reiterate. transfer coefficients are a measure of the amount of contact that an individual
would have with a treated surface while engaged in specific activities. In this assessment. only
residential. post-application dermal exposures were considered. It is not scientifically possible to
determine what individuals do on a daily basis from a microactivity perspective that contributes to
exposure. Therefore. given the scientific state of the art. the Agency has used the Jazzercize
macroactivity model to represent the activities of adults and toddlers that contribute to exposure. The
transter coefficients that were developed using Jazzercize were completed using adults in the studies. -
The Agency had scaled the adult values down to toddler-sized individuals using allometric scaling based
on the ratio of adult skin surface area to the surface area of toddlers. The transfer coefficients used in the
risk assessment are presented below: '

» Transfer Coefficient = 43560 cm*/hour used in Residential Scenarios 1&2: for adults
involved in a high exposure activity such heavy yardwork: and

. Transfer Coefficient = 8700 cm*/hour used in Residential Scenarios 3&4: for toddlers
involved in a high exposure activity such as heavy play.

Daily dermal dose (i.e., a biologically appropriate and available dose resulting from dermal
exposure) was then calculated by normalizing the daily dermal exposure value by body weight and
accounting for dermal absorption as appropriate. A body weight of 70 kg for adults was used for all
exposure scenarios because the toxic effect (cholinesterase inhibition) is not sex-specific. The value
used for all toddler calculations was 15 kg. Additionally. a dermal absorption factor of 3 percent was
used for all calculations. Daily dose attributable to dermal exposure was calculated using the
following formula:

mg ut

Dutly Dose [

o{ O
] : Duily Exposure [ ng ul] . ( AbsorpuonFactori®s 100)

kgiduy day Body Weight (kg)

Where:
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Daily Dose = the amount as absorbed dose received from exposure to a pesticide in a given scenario (mg pesticide
active ingredient kg body weight dav):

Daily Exposure = the amount of dermal (on the skin) or nondietary ingestion (from mouthing behaviors of children)
exposure calculated above (mg pesticide active ingredient day):

Absorption Factor = a measure of the flux or amount of chemical that crosses a biological boundary (2, of the total
available): and

Body Weight = body weight determined to represent the population of interest in a risk assessment (kg).

[Note: The U.S. EPA Exposure Assessment Guidelines (EPA. 1992) define potential dose as the amount
of a chemical at the absorption barrier. Additionally. absorbed dose is defined as the amount of a
chemical that has been absorbed and is available for interaction with biologically significant receptors.]

Risks were calculated in a non-probabilistic manner using the Margin of Exposure (MOE)
which is a ratio of the toxic endpoint of concern to the calculated exposure. Short-term MOEs (for
exposure durations <7 days) attributable to dermal exposure were calculated using the NOAEL from
the monkey feeding study while intermediate-term MOEs (for exposure durations > 7 days) were
calculated using the threshold NOAEL/LOAEL from the same study. [Note: See Section 2.b.i for
more details about the specific endpoints used in each assessment.] One other aspect of the calculations
that should be considered is that all intermediate-term calculations in this assessment were completed
using a monthly average dose value which is a more appropriate comparison with the toxicological
endpoint. Values were amortized over a month to account for a reasonable period of dissipation.
MOEs were calculated using the formula below:

Endpont [ me
kglday

MOE =

Dauly Dose [———T—g—
kglday

Where:

MOE = margin of exposure or value used by the Agency to represent noncancer risk or how close a chemical
exposure is to being a concern as determined by the associated uncertainty factor (unitless):

Daily Dose = the absorbed dose received from exposure to a pesticide in a given scenario (mg'pesticide active
ingredient kg body weight day): and

Endpoint = dose level in a toxicity study where no observed adverse effects occur (NOAEL) or the lowest dose at
which an effect occurred (LOAEL) in the study (mg pesticide active ingredient kg body weight day).

The calculated MOEs from dermal exposure are presented in Appendix C/Tables 3 through 6. Table 3
contains the dermal dose for adults after aerial application. Table 4 contains the dermal dose for adults
after ground-based application. Table 5 contains the dermal dose for toddlers after aerial application.
Table 6 contains the dermal dose for toddlers after ground-based application.

Step 3: Calculation of Risks Resulting From Toddler Mouthing Behavior

The Food Quality Protection Act (FOPA) requires that the Agency aggregate (or add together)
exposures that can occur in a variety of ways to a chemical. The assessments described above. focused
only on the dermal exposures of adults and toddlers on treated turf engaged in various activities. FQPA
also requires the Agency to focus on other exposures for any population that significantly contributes to
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the overall burden of the exposed population. For the purposes of this assessment. the Agency does not
believe that there are other significant pathways of exposure for adults engaged in activities on treated
turf. However. the Agency does believe that there are several exposure pathways through which toddlers
can be exposed because of mouthing behaviors.

The Agency has developed a document that is used by exposure assessors called the SOPs For
Residential Exposure Assessments that was completed in December. 1997. This document contains
guidance for considering children’s exposures from mouthing behavior. All nondietary exposures were
calculated using guidance from this document. Specifically, the kinds of nondietary exposures that were
considered in this assessment include the following:

. Dose from hand to mouth activity calculated using SOP 2.3.2: Postapplication potential dose
among toddlers from incidental nondietary ingestion of pesticide residues on residential lawns
Srom hand-to-mouth transfer (i.e.. those residues that end up in the mouth from a child touching
surfaces then putting their hands in their mouth):

. Dose from object to mouth activity calculated using SOP 2.3.3: Postapplication potential dose
among toddlers from the ingestion of pesticide treated turfgrass (i.e.. residues that end up in the
mouth after a child actively mouths turf a handful of turf or other object): and

. Dose from soil ingestion activity calculated using SOP 2.3.4: Postapplication potential dose
umong toddlers from incidental ingestion of soil from Pesticide Treuated Residential Areas (i.e..

residues that end up in the mouth after a child ingests soils from a treated area).

The following illustrates the approach used to calculate exposures that are attributable to a child
touching treated turf and then putting their hands in their mouth (SOP 2.3.2):

= (TR =~ S4 = Freq = Hr = (1mg/1000ug))

where: '
D = dose from hand-to-mouth activity (mg/day):
TR(Y) = transferable residue at time ,, (ug/cm?):
SA = surface area of the hands (cm*):

Freq frequency of hand-to-mouth events (events/hour): and
Hr = exposure duration (hours).

As indicated above. the transferable residue represents the amount of chemical on the surfaces of
treated leaves that can rub off on one’s skin. The transferable residue levels that have been used in the
nondietary ingestion assessment are based on a transferability factor of 20 percent instead of the 5
percent used in the calculation of dermal exposure above. The TR values are presented in Appendix
C/Tables 1 and 2. The surface area for hands used (20 cm-) represents the palmar surface area of three
fingers. The frequency of ingestion events represents the 90th percentile of that activity monitored in a
videography measure of children’s activity completed by (U.S. EPA. 1999). The time spent outdoors (2
hours/dav) is referenced directly from the SOPs For Residential Exposure Assessment. The 2 hour
duration value is also a recommended value from the U.S. EP4 Exposure Fuctors Handbook (U.S. EPA.
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1997). This model for hand-to-mouth dose is based on the premise that the residues on the hands are
completely transferred from the hands to the mouth. and that all of the transferable residues
available on the treated turf transfer to the child’s hand each time they exhibit this behavior.

The following illustrates the basics of the approach. used to calculate exposures that are

attributable to children’s object-to-mouth behavior (i.e.. mouthing treated turf as described in SOP
2.3.5):

D = (TR = IgR = (1mg/1000ug))

where:
D = dose from mouthing activity (mg/day); r
TTR(1) = transferable residue at time ,, («g/cm?): and
IgR = ingestion rate for mouthing of grass per day (cm*/day).

As indicated above. the turf transferable residue represents the amount of chemical on the
surfaces of treated leaves that can rub off on one’s skin or. as in this case. that can transfer from
mouthing of turf. The transferable residue levels that have beén used in the nondietary ingestion
assessment are based on a transferability factor of 20 percent instead of the 5 percent used in the
calculation of dermal exposure above. The TR values are presented in Appendix C/Tables 1 and 2. The
time spent outdoors (2 hours/day) is referenced directly from the SOPs For Residentiul Exposure -
Assessmenr. The 2 hour duration value is also a recommended value from the US. EPA Exposure
Fuctors Hundbook (U.S. EPA. 1997). The ingestion rate used (25 cm-/day) assumes that over the course
of the exposure duration. the child will mouth this much turf. Turf has been selected as the generic
“object” tor this assessment. This model for a mouthing behavior dose is based on the premise that a
child will grab a handful of turf, mouth it and remove and ingest all transferable residues, and
then remove it from their mouth as described in the SOPs For Residential Exposure Assessment. The
surface area of (23 cm*/day) is thought to approximate a handful of turf that is mouthed.

¥
The following illustrates the basics of the approach. used to calculate exposures that are
attributable to children’s ingestion of soil from treated areas (SOP 2.3.4):

D = (SR = IgR = (1 g/1E6 ug))

where:
D = dose from mouthing activity (mg/day):
SR(t) = soil residue at time ,, (ppm): and
IgR = soil ingestion rate (mg/day).

The soil residue represents the amount of chemical in the top centimeter of surface soil converted
to a weight/weight concentration using the density of soil. The ingestion rate represents the amount of
soil that a typical child might ingest on a daily basis. All of the chemical residues in the soil are
available for consumption because any soil in the top lcm layer can be ingested. The soil concentration
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values are presented in Appendix C/Tables | and 2. The daily soil ingestion rate (100 mgday) is
referenced directly from the SOPs For Residential Exposure Assessment. This value is also a
recommended value from the U.S. EPA Exposure Fuctors Handbook (U.S. EPA. 1997).

The nondietary ingestion exposure levels were normalized by the body weight of a toddler (15
kg) as was done in the dermal risk calculations above. Risks are also presented for nondietary ingestion
exposures by calculating MOE values. MOEs are were calculated using the same equation that was used
above for the risks attributable to dermal exposure. [n fact. the toxicological endpoints used in these
calculations were the same as from the monkey study used in both the short- and intermediate-term
dermal assessments (0.07 and 0.02 mg/kg/day).

The results of the nondietarv exposure calculations are presented in Appendix C. Tables 1 and 2
contain the residue transferable and soil residue levels that serve as the basis for the assessment resulting
from aerial and ground applications of fenthion. respectively. Risks attributable to hand-to-mouth
behavior are presented in tables 7 and 8 for aerial and ground applications. respectively. Likewise. risks
attributable to object-to-mouth behavior are presented in tables 9 and 10 for aerial and ground
applications. respectively. Tables 11 and 12 present the risks calculated for soil ingestion after aerial and
ground applications. respectively.

Step 4: Calculation of Total Risks For Toddlers

The FQPA requires the Agency to consider a variety of exposure routes and pathways and then to
add these exposures together in-order to more accurately define the overall risks associated with the use
of a chemical. Tvpically the Agency has not added exposures if risks were a concern for a single
pathway. In this case. however. the Agency has added the exposures for toddlers to obtain risk estimates
that include dermal exposure. exposures from mouthing behaviors (hands and objects). and exposures
from soil ingestion.

Risks were first calculated for individual pathways as described above and then added together
(or aggregated). MOEs were added together in order to consider total risks to toddlers given the toxic
effect (cholinesterase inhibition) for each route of exposure (e.g.. to the skin and being inhaled) is the
same. The equation the Agency uses to add MOEs together is presented below:

MOE ., .= 1 ({1 MOE,)- (1 MOE,) —.... (1 MOE ,))
Where:

MOE . MOE,. and MOE |, represent MOESs for each exposure route of concern

A margin of exposure (MOE) uncertainty factor of 100 is considered an appropriate risk level for short-
term exposures when only animal toxicity data are considered in the assessment. A human toxicity study
has been completed for fenthion. If these data are also considered in the assessment. the uncertainty
factor is reduced to 30 for short-term duration exposures. The uncertainty factor required for
intermediate-term assessments is 300. The human study is not considered appropriate for
characterization of intermediate-term risks s because of the duration. These factors apply to all routes of
exposure. Total risk values are also presented in Appendix C. Table 13 presents the total risks
associated with aerial applications while Table 14 presents the total risks for ground-based applications.
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Assumptions and Factors

The following specific assumptions and factors were used in order to complete this exposure
assessment:

. These assessments were based on the guidance provided. as appropriate. in the Draft: Series 873-
Occupational and Residential Exposure Test Guidelines. Group B-Postapplication Exposure
Monitoring Test Guidelines (7/24/97 Version) and the Draft: Standard Operating Procedures
(SOPs) for Residential Exposure Assessment (12/11/97 Version).: Several of the assumptions and
factors used in the exposure assessment are described in that document. [Note: The Agency
presented proposed revisions of this document before the FIFRA Science Advisory Panel in
September of this vear. The proposed revisions presented to the panel have been used as the
basis for this risk assessment.] For example. the SOP document addressed hand-to-mouth
exposures using the following information: surface area for hands used (350 cm®) is the median
surface area for a toddler (age 3 vears). the time spent outdoors (2 hours/day) and frequency of
events (1.56 events/hour). The proposed revisions use a lower surface area of 20 cm” to represent
only a portion of the hands and a higher frequency of contact (20 times per hour based on
videography data discussed in U.S. EPA. 1999).

. The average body weight of an adult used in all assessments is 70 kg because the NOAELs
used for the short- and intermediate-term assessments are based on a endpoint appropriate to
both male and female populations. The average body weight for toddlers used in all
assessments is 15 kg based on the SOPs For Residential Exposure Assessment.

. Both the short-term and intermediate-term endpoints served as the basis for this assessment as
HED believes that exposure patterns meet both criteria. For the short-term assessment. single
day exposures calculated to reflect both deposition and residue dissipation rates were compared
to the endpoint in order to calculate MOE values (i.e.. daily dose levels were compared directly to
the endpoint of 0.07 mg/kg/day). For the intermediate-term risk assessment. repetitive area
applications for mosquito control are thought to occur along with routine outddor activity during
mosquito season providing opportunity for exposure. However. it is believed that most repetitive
applications will not occur on subsequent days for the extended period that would trigger an
intermediate-term MOE calculated using the peak dose level (i.e.. on the day of application). By
definition. intermediate-term biological effects are not triggered until sustained exposure at the
endpoint dose levels occur. Based on this premise. MOEs for the intermediate-term assessment
were calculated using a dose level that was derived by taking the average of the dose levels from
applications occurring on a monthly basis (i.e.. longer durations were not selected as the interval
as the Agency believes applications will occur on a more frequent basis). This approach should
also coincide well with actual mosquito control application management practices. Based on the
use data available from Lee County Florida. the maximum number of annual treatment days was
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66 which is approximately once per week. Considering this information. it is therefore unlikely
that the same residential areas will be treated in a manner that does not allow for residue
dissipation over time. In other words. sustained maximum application day dose levels are
unlikely based on the available data that detail specific management practices and the Agency has
used a monthly average dose level for comparison to the intermediate-term endpoint of 0.02
mg/kg‘day for calculation of MOEs.

Due to a lack of chemical-specific transferable residue data (TR). a surrogate approach has been
used to predict transferable residue levels over time as specified in the residential SOPs.
Deposition rates of 11.5 percent of the application rate for aerial ULV and 5 percent of the
application rate for ground-based ULV applications are assumed as described above. Availability
of deposited residues after application day are assumed to be 5 or 20 percent of the deposition
rate (depending upon how used in the assessment) and these available residues are assumed to
decline at a rate of 10 percent per day. No chemical-specific dissipation data were available. The
environmental fate data included in the EFED database were reviewed on 3/16/98 and the aerobic
soi] half-life was reported as 24 hours for the parent and 72 hours for total residues. The aerobic
aquatic half-life was also reported in the range of 7 to 14 days. These values support the use of
the surrogate Residential SOP-type dissipation model that has been utilized for fenthion.

Deposition from aerial and ground-based ULV applications is assumed to be uniform throughout
the drift zone even though AgDRIFT indicates minor fluctuations in the region of interest and the
empirical data for ground applications also indicates some variation. The deposition region of
interest has been defined as the region immediately adjacent to the treatment area out to a -
reasonable model approximated limit (i.e.. for aerial -- about 2000 feet. ground -- about 300 teet).
This deposition region is considered to be representative of a residential environment for the
purposes of the risk assessment.

The average body weight for adults used in all assessments is 70 kg based on current HED
policy. This body weight is used in the intermediate-term assessment. since the endpoint of
concern is not sex-specific. The average body weight for toddlers used in all assessments is 13
kg based on the residential SOPs. )

Calculations were completed using the maximum application rates for ground-based and aerial
applications (i.e.. 0.03 and 0.10 1b ai/A. respectively). Additionally. calculations were completed
using the average Lee County. Florida application rates (i.e.. 0.016 and 0.050 lb ai/A.
respectively). The overall application rate. regardless of application method. in Florida appears
to be 0.037 Ib ai/acre. This value has also been used in the assessment for risk characterization
purposes.

Due to a lack of scenario-specific exposure data. HED has calculated unit exposure values for .
adults using a surrogate dermal transfer coefficient based on the use of the Jazzercize protocol.
As was proposed to the FIFRA Science Advisory Panel in September. 1999 the Agency has used
the Jazzercize value to represent adult exposures. This should be considered by the fact that the
Agency also proposed that the Jazzercize protocol is a very intense. high contact activity. As
such. for exposure assessment purposes. the Agency has used 20 minutes of Jazzercize to
represent each hour of activities that contribute to dermal exposure. Based on the residential
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SOPs. a transfer coetficient of 8.700 cm*/hour was used to calculate dermal exposures for
toddlers. This value is also based on the Jazzercize transfer coefficient that has been
allometrically scaled based on a proportion of adult to toddler skin surface areas.

¢. Occupational and Residential Risk Assessment/Characterization
i. General Risk Characterization Considerations

Several issues must be considered that pertain to the quality of the assessment and when
interpreting the results of the occupational handler and residential postapplication risk assessment.
These include: '

. Bayer Chemical Company is a member of the ongoing Outdoor Residential Exposure Taskforce
(ORETF). As such. studies are to be completed to enable the Agency to better evaluate
residential exposures in the future due to contact with treated turf (i.e.. to generate appropriate
activity pattern and transfer coefficient data).

. The SOPs For Residential Exposure Assessment and the changes proposed before the FIFRA
Science Advisory Panel in September. 1999 have served as the basis for this risk assessment.
The Jazzercize protocol has served as the basis for the dermal risk assessment. Significant
proposed recent changes. however. include modifying the duration to which the Jazzercize data
are applied (i.e.. 20 minutes of Jazzercize is equivalent to 1 hour of intense activity that would
lead to exposure) and modifying the hand-to-mouth model inputs (changes from 1.56 events per -
hour to 20 events per hour and the surface area ingested per event).

. The AgDRIFT model was used to calculate the deposition pattern for fenthion after aerial ULV
applications for mosquito control. No proprietary data (e.g.. droplet spectrum or physical
property) from the Spray Drift Task Force (SDTF) were used in this assessment. Bayer is a
member of the SDTF and may refine the AgDRIFT input parameters if data were generated for
the Baytex ULV product. Additionally. AgDRIFT was recently presented before the FIFRA
Science Advisory Panel. Modifications to the model are possible as a result of the SAP
comments. These modifications. however. are anticipated not to significantly alter the results of
this assessment given that without the model. the Agency would likely use a much more
conservative estimate of deposition (e.g.. treating mosquito control applications similar to typical
agricultural applications by 100 percent of the application rate is deposited on the turf in
residential areas where mosquito control applications occur).

. The deposition patterns for the aerial and ground-based ULV mosquito control adulticide
applications were calculated/estimated using the best data/tools available to the Agency. The
ground-based deposition percentage (5 % of total applied is deposited) was excerpted from a
study that used malathion and typical ground-based fogging/application equipment under
conditions similar to what would be expected for an application of fenthion for similar purposes
(all available data support the 5 percent value used for ground-based fogging equipment
including Moore er al. 1993: Hennessey er al. 1992: and Tietze et al. 1994). The deposition
percentage (11.5 % of total applied is deposited) predicted with the AGDRIFT model is also
consistent with the levels that would be expected for similar applications. Data generated by
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Dukes ¢r «/. 1999 also support that the 11.5 percent deposition value is consistent with what
would be anticipated after an aerial ULV application of fenthion. Further analysis using
AgDRIFT by the United States Department of Agriculture (ISDA) also support the results of the
analysis completed by the Agency. The USDA has also supplied data from Boll Weevil
monitoring programs in Texas and other southern states where malathion was applied. The
deposition values noted in these reports. given all of the uncertainties associated with the
application equipment/parameters and conditions. also support the deposition values calculated
using the AgDRIFT model (USDA. 1998).

No chemical-specific pesticide handler exposure data were submitted. As a result. all analyses
were completed using data from PHED. Some of the data used from PHED were poor quality
(see Appendix A/Table 1). The extrapolation to the very high acreage estimates used in this
assessment for the aerial mosquito control applications should also be considered because the
PHED data were generated in studies for lower acreage exposure scenarios (i.e.. the extrapolation
likely over-predicts exposures but is based on the best available data). Other extrapolations were
needed as well to complete this assessment (e.g.. no exposure data were available for applicators
using the ground-based ULV application equipment). As such. the Agency used exposure data.
believed to be similar for calculating the risks associated with the scenario (e.g.. using airblast
data to calculate risks for applicators using ground-based ULV application equipment). See
Appendix A/Table 1 for specific details of each dataset used in the handler risk assessment.

No chemical-specific transferable residue or post-application exposure data were submitted. Asa
result. all analyses were completed using surrogate data and assumptions related to the behavior -
of the chemical in the environment (e.g.. amount of transferable residues available and
dissipation of transferable residues on turf). These inputs incorporated the latest discussion
before the FIFRA Science Advisory Panel that indicated that the percent transferability could be
reduced from20 to 5 percent when calculating dermal exposures. The dissipation of fenthion
residues over time was also modeled using the standard approach when data are not available
(i.e.. a dissipation rate of 10 percent per day). Calculations were carried out to 30 days after
application because the environmental fate data for fenthion indicate that residues in various
media have half-lives of several days or weeks and no chemical-specific turf transferable residue
data were available. The result of the use of this model is that intermediate-term risks have been
calculated but are considered to be relatively unlikely because of the uncertainties associated with
the transferability/dissipation model.

The use of thermal foggers is an allowable practice in mosquito control applications. However.
for risk assessment purposes. the all handler assessments for “aerial” wide area application
methods are also intended to address the use of thermal fog methods (i.e.. exposure data cannot
differentiate between these two methods). Additionally. the post-application residential
assessment. modeled using parameters from nonthermal aerial and ground applications is also
intended to address risks associated with thermal fogger applications.

Flagger scenarios were included in the assessment even though the Agency believes that it is
unlikely that flaggers will be used to identify flight paths in aerial mosquito control applications.
There are. however. other individuals involved in these tvpes of applications that may have
similar exposures such as ground crews and spotters.
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Several generic protection factors were used to calculate handler exposures. The protection
factors used for clothing layers and gloves have not been completely evaluated by HED. The key
element being evaluated by HED is the factor for clothing. The value used for respiratory
protection is based on the NTOSH Respirator Decision Logic and the value for gloves is in the
range that OSHA and NIOSH often use.

Exposure factors used to calculate daily exposures to handlers are based on the applicable data
if available. Otherwise, values are based on the best professional judgement of Agency
assessors due to a lack of pertinent data and assumptions such as the number of animals treated
per day or the number of gallons spray solution prepared and applied for handheld equipment
tvpes. The recent draft NAFTA exposure factor summary (e.g.. acres/day/equipment type) was
also consulted. These factors are believed to represent reasonable to conservative estimates for
calculating exposures. In some cases. a range of values has been considered to allow for a
more informed risk management decision (e.g.. aerial larvicide application acreages and
aquaculture acreages).

The Agency normally completes both short- and intermediate-term occupational risk
assessments. Short- and intermediate-term residential post-application assessments are also
completed if the data indicate that residues are persistent thereby resulting in an opportunity for
prolonged (i.e.. intermediate-term) exposures. For handlers. the rationale behind this approach
is that an insufficient use and usage dataset is available to establish that intermediate-term
exposures do not occur and. for many situations with fenthion, the Agency was able to develop
several plausible scenarios for which intermediate-term exposures can occur (e.g.. data from -
Lee County mosquito control district indicate that application events occur 50 to 60 times per
year).

The Agency alway's considers the maximum application rates allowed by labels in its risk
assessments in order to be able to consider what is legally possible based on the label in order to
ensure proper stewardship. If more information is available concerning the use patterns of the
chemical. the Agency tries to incorporate it into the risk assessment process. Average application
rates. used to represent typical application rates for the purposes of this analysis. were available.
The results of this analysis indicate that in most cases. average application rates differ from
maximum application rates on average by a factor of two to four. The Agency used these rates in
the assessment. However. the impact on the calculated risks is small because there is little
difference between the average and maximum application rates.

The calculation of hand-to-mouth doses may be based on conservative exposure factors such as
infinite replenishment on a treated surface. low levels of residue dissipation. maximum hand
surface area contacted. and quantitative transfer processes.

Toddler post-application exposures were aggregated together to calculate total risk values
representing dermal exposure. exposures from mouthing behaviors. and exposures from soil
ingestion. The inputs and approaches used to calculate the exposures for each scenario are
thought by the Agency to each result in conservative estimates of exposure keeping in mind that
the intent of the SOPs For Residential Exposure Assessment is to provide a screening level tool
for calculating residential exposures. Consideration should be given this observation when
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interpreting the results of the toddler post-application risk assessment because adding together
individual exposure values that are thought to be conservative results in a very conservative
estimate of exposure (U.S. EPA. 1992) given that the probability for all events to occur
simultaneously in the manner modeled is unlikely.

. The aquaculture applications (all SLN labels) are thought to occur in a relatively few facilities in
the country.

. The larvicide mosquito control labels have been considered in this assessment even though the
last recorded application of that manner was in 1996 (personal communication between Jeff
Dawson and Mike Hennessey EPA/BEAD).

Refinement of the ORE exposure and risk assessment calculations presented in this chapter is

possible if the issues presented above are addressed by the registrant or if more refined approaches and
data become available. -

ii. Occupational Handler Risk Summary

In this current assessment for fenthion. risks for handlers were assessed using the same endpoints
for both dermal and inhalation exposures. The resulting risks (MOE values) were then added in order to
obtain an overall risk for each applicator that accounted for both dermal and inhalation exposures for
each exposure duration considered. Dermal and inhalation risks are mitigated using different types of
protective equipment such that it may be acceptable to add a pair of gloves and not a respirator. and vice
versa. All of the risk calculations for occupational handlers completed in this assessment are included in
Appendix A. The specifics of each of table included in Appendix A are described below as well as a
summary of the risks for each exposure scenario.

. Table 1: Sources of Exposure Data Used in the Occupational Fenthion Handler Exposure
and Risk Calculations Describes the sources of the exposure data used in all of the occupational
handler calculations.

,

. Table 2: Input Parameters For Fenthion Occupational Handler Exposure and Risk
Calculations Presents the exposure values and other exposure factors used in the occupational
handler noncancer risk assessments.

. Table 3: Fenthion Occupational Handler Exposure and Risk Calculations At The Baseline
Protection Level Represents typical work clothing or a long-sleeved shirt and long pants with
no respiratory protection. No chemical-resistant gloves are included in this scenario. Therefore.
some scenarios have no baseline dermal exposure assessments (see notes on Table 2). [Note: The
calculations from this table have been used to develop the summary in Tables 7. 8. 9. and 10.]

. Table 4: Fenthion Occupational Handler Exposure and Risk Calculations At The
Minimum PPE Protection Levels Represents the baseline scenario with the use of chemical-
resistant gloves and PF 5 respirators. [Note: The calculations from this table have been used to
develop the summary in Tables 7. 8. 9. and 10.]
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. Table 5: Fenthion Occupational Handler Exposure and Risk Calculations At The
Maximum PPE Protection Levels Represents the baseline scenario with the use of an
additional layer of clothing (e.g.. a pair of coveralls). chemical-resistant gloves. and. in some
cases. a PF 10 respirator. [Note: The calculations from this table have been used to develop the
summary in Tables 7. 8. 9. and 10.]

. Table 6: Fenthion Occupational Handler Exposure and Risk Calculations At The
Engineering Control Protection Levels Represents the use of an appropriate engineering
control such as a closed tractor cab or closed loading system for granulars or liquids.
Engineering controls are not applicable to handheld application methods there are no known
devices that can be used to routinely lower the exposures for thesé methods. [Note: The
calculations from this table have been used to develop the summary in Tables 7. 8.9. and 10.]

. Table 7: Fenthion MOEs Attributable to Dermal Exposure Summarizes all MOEs calculated
for dermal exposures at each level of personal protection (i.e.. baseline through engineering
controls). [Note: See tables 3 through 6 for calculations of specific MOE values.]

. Table 8: Fenthion MOEs Attributable to Inhalation Exposure Summarizes all MOEs
calculated for inhalation exposures at each level of personal protection (i.e.. baseline through
engineering controls). [Note: See tables 3 through 6 for calculations of specific MOE values.]

. Table 9: Fenthion MOEs Attributable to Combined Shert-Term Dermal and Inhalation
Exposures Presents combined dermal and inhalation MOEs with each possible combination ot -
dermal and respiratory protection considered in this assessment. Only exposure durations < 7
day's are included in this table. [Note: See tables 3 through 6 for calculations of specific MOE
values.]

. Table 10: Fenthion MOEs Attributable to Combined Intermediate-Term Dermal and
Inhalation Exposures Presents combined dermal and inhalation MOEs with each possible
combination of dermal and respiratory protection considered in this assessment. Only exposure
durations of >7 days are included in this table. [Note: See tables 3 through 6 for calculations of
specific MOE values.]

Tables 1 through 6 of Appendix A illustrate how the calculations were performed to define the
risks (i.e.. MOEs) for fenthion handlers. The exposure data and exposure factors represent the best
sources of data currently available to the Agency for completing these kinds of assessments. For
example. maximum application rates were derived directly from fenthion labels. The recent use and
usage information was also used to define average application rates as well as the annual frequency of
application rates per crop. Exposure factors (e.g.. body weight. amount treated per day. protection
factors. etc.) are all standard values that have been used by the Agency over several years and are derived
from peer reviewed sources whenever possible (e.g.. Exposure Factors Handbook) and the PHED unit
exposure values are the best available estimates of exposure. Some PHED unit exposure values are high
quality while others represent low quality. but the best available. data. Tables 7 and 8 provide
summaries of the MOE values calculated for each route of exposure. dermal and inhalation. respectively.
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in the risk assessment. Tables 9 and 10 provide the information that are the key to interpreting the
overall results of the risk assessment because they contain the overall risks calculated using several
combinations of personal protection for each exposure duration considered (e.g.. short-term MOEs are
presented in Table 9).

The risks are summarized based on the specific markets for fenthion use and the lowest level of
personal protection that does not exceed the Agency’s level of concern as established by the appropriate
uncertainty factor. Two different uncertainty factors. 30 or 100, have been applied to the short-term risk
estimates to ascertain whether or notthe exposure scenario exceéds the Agency’s level of concern. Two
uncertainty factors are considered in this assessment because of the human toxicity study issue. A
human toxicity study has been completed for fenthion and the Agency is awaiting the decision from the
Science Advisory Board on the ethical issues surrounding the use of human data. If the Agency opts to
consider the human toxicity study in the decision making process. the uncertainty factor of 30 will be the
standard that establishes the Agency’s level of concern. If the Agency opts to consider only animal
toxicity data and does not opt to consider the human toxicity data. an.uncertainty factor of 100 will be
the standard that establishes the Agency’s level of concern for short-term exposures. The human toxicity
study is not an issue when intermediate-term exposures are considered. An uncertainty factor of 300 has
been used to establish the Agency’s level of concern for all intermediate-term exposures.

For Qccupational Uses During Wide Area Mosquito Adulticide ULV Applications:

(1a) mixing/loading liquids for mosquito control fixed-wing aerial applications: The maximum
application rate is 0.10 lb ai per acre. The average (treated as typical for this assessment) -
application rate 0.056 1b ai/acre. When short-term dermal and inhalation exposures were
combined. the MOE is 19 at the maximum application rate even with the use of engineering
controls and exceeds 30 (is 34) at the average application rate with engineering controls. MOEs
never exceeded 100 for short-term exposures at either application rate even with the use of
engineering controls. When intermediate-term exposures were considered. the MOE is 5.5 at the
maximum application rate and 9.8 at the average application rate even when engineering controls
are considered (i.e.. intermediate-term MOEs never exceeded 300 even with the use of
engineering controls). Since the Agency cannot eliminate the possibility of intermediate-term
exposures. the Agency has a risk concern over the exposures of individuals who load aircraft for
wide area aerial mosquito control applications.

(1b) mixing/loading liquids for mosquito control ground-fogger applications: The maximum

: application rate is 0.03 Ib ai per acre. The average (treated as typical for this assessment)
application rate 0.016 1b ai/acre. When short-term dermal and inhalation exposures were
combined. the MOE exceeds 30 (is 59) at the maximum application rate when gloves and a PF 5
respirator are used with long pants and a long-sleeved shirt. At the average application rate.
MOEs exceeded 30 (is 54) when gloves are used with long pants and long-sleeved shirts.
Engineering controls are required for the MOE to exceed 100 (is 160) at the maximum
application rate for short-term exposures. When short-term exposures at the average application
rate is considered. the MOE exceeds 100 (is 110) when gloves and a PF 3 respirator are used with
long pants and a long-sleeved shirt. When intermediate-term exposures are considered. the MOE
is 45 at the maximum application rate and 86 at the average application rate even with
engineering controls (i.e.. MOEs for intermediate-term exposures never exceeded 300). Since the
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C))

(12)

Agency cannot eliminate the possibility of intermediate-term exposures. the Agency has a risk
concern over the exposures of individuals who load ground-based foggers for wide area aerial
mosquito control applications.

applying liquids using aerial equipment (includes both ULV and thermal fogger) for
mosquito control applications: The maximum application rate is 0.10 1b ai per acre. The
average (treated as typical for this assessment) application rate 0.056 1b ai/acre. When short-
term dermal and inhalation exposures were combined. the MOE is 30 at the maximum
application rate with the use of engineering controls and exceeds 30 (is 54) at the average
application rate with engineering controls. MOEs for short-term exposures never exceeded 100.
When intermediate-term exposures were considered. the MOE is 8.6 at the maximum application
rate and 135 at the average application rate even with engineering controls (i.e.. MOEs for
intermediate-term exposures never exceeded 300). Since the Agency cannot eliminate the
possibility of intermediate-term exposures. the Agency has a risk concern over the exposures of
pilots who fly aircraft during wide area aerial mosquito contro} applications. The only plausible
exposure scenario is the use of closed cabs which was considered in this assessment.

applying liquids using ULV ground-fogger equipment for mosquito control: The maximum
application rate is 0.03 Ib ai per acre. The average (treated as typical for this assessment)
application rate 0.016 1b ai/acre. When short-term dermal and inhalation exposures were
combined. the MOE exceeds 30 (is 53) at the maximum application rate when engineering
controls are used. When short-term exposures at the average application rate are considered. the
MOE exceeds 30 (is 100) when engineering controls are used. The MOE only exceeds 100 (is -
100) if engineering controls are considered for short-term exposures at the average application
rate. Short-term MOEs are less than 100 at the maximum application rate. When intermediate-
term exposures were considered. the MOE is 15 at the maximum application rate and 29 at the
average application rate even with engineering controls (i.e.. MOEs for intermediate-term
exposures never exceeded 300). Since the Agency cannot eliminate the possibility of
intermediate-term exposures. the Agency has a risk concern over the exposures of applicators
who use ground-based application equipment during wide area aerial mosquito control
applications. ]
flagging during aerial application of liquids: The maximum application rate is 0.10 Ib ai per
acre. The average (treated as typical for this assessment) application rate 0.056 Ib ai/acre.
When short-term dermal and inhalation exposures were combined. the MOE exceeds 30 (is 480)
at the maximum application rate when engineering controls are used. At the average application
rate. short-term MOESs exceeded 30 (is 32) when gloves. a PF10 respirator. and double layer
clothing are used. Engineering controls are required for the MOE to exceed 100 (is 480) at the
maximum application rate and the average application rate (is 858) for short-term exposures.
When intermediate-term exposures are considered. MOEs never exceeded 300 at the maximum
(is 137) and at the average application rates (is 245) even with the use of engineering controls.
Since the Agency cannot eliminate the possibility of intermediate-term exposures. the Agency
has a risk concern over the exposures of pilots who fly aircraft during wide area aerial mosquito
control applications. [Note: The Agency has included this scenario in the assessment even though
the Agency believes that it is not a common practice. The practice. however. is not precluded by
current fenthion labeling. ]
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For Occupational Uses During Mosquito Larvicide Applications:

()

gy /e

loading granular materials for mosquito control fixed-wing aerial applications: The
maximum application rate is 0.10 1b ai per acre. The average (overall rate for Florida treated as
typical for this assessment) application rate 0.056 Ib ai/acre. When short-term dermal and
inhalation exposures were combined. the MOE exceeds 30 (is 31 for 800 acres and 314 for 80
acres) at the maximum application rate at the baseline level of clothing (long pants and long-
sleeved shirts). Likewise. when short-term dermal and inhalation exposures were combined. the
MOE exceeds 30 (is 56 for 800 acres and 560 for 80 acres) at the average application rate at the
baseline level of clothing (long pants and long-sleeved shirts). Short-term MOEs exceed 100 at
the maximum (is 112) and typical (is 200) application rates when 800 acres are treated if single
layer clothing. gloves. and a PF5 respirator are used. Likewise. short-term MOEs exceed 100 at
the maximum (is 314) and typical (is 560) application rates when 80 acres are treated if single
layer clothing. gloves. and a PFS respirator are used. When intermediate-term exposures were
considered. the MOE exceeds 300 (is 448) at the maximum application rate if engineering
controls are used and 800 acres are treated. When 80 acres are treated at the maximum rate. the
MOE exceeds 300 (is 320) if single layer clothing. gloves. and a PF5 respirator are used. For
intermediate-term exposures at the typical application rate. the MOE exceeds 300 (is 800) when
800 acres are treated and engineering controls are used. When 80 acres are treated at the typical
application rate. the MOE exceeds 300 (is 571) if the baseline level clothing. gloves. and a PF3
respirator are used. MOEs for all exposure parameters considered do not exceed the Agency’s
level of concern for individuals who load aircraft for the aerial application larvicide applications
of fenthion. The Agency considered a range of acreages in the assessment to provide for a more -
informed risk management decision as this use of fenthion is not a common practice and no
information are available about typical daily application acreages.

applying granulars using aerial equipment for mosquito control The maximum application
rate 1s 0.10 1b ai per acre. The average (treated as typical for this assessment) application rate
0.056 1b ai/acre. When short-term dermal and inhalation exposures were combined. MOEs
exceed 30 (is 45 for 800 acres and 453 for 80 acres treated) at the maximum application rate with
the use of engineering controls. Likewise. MOEs for short-term exposures exceed 30 (is 81 for
800 acres and 810 for 80 acres treated) at the typical application rate with the use of engineering
controls. Combined short-term MOEs do not exceed 100 when 800 acres are treated. even with
the use of engineering controls. at the maximum (is 45) and the typical application rates (is 81).
However. combined short-term MOEs exceed 100 when 80 acres are treated. with the use of
engineering controls. at the maximum (is 453) and the typical application rate (is 810).
Combined intermediate-term MOEs do not exceed 300 when 800 acres are treated. even with the
use of engineering controls. at the maximum (is 13) and the typical application rates (is 23).
Likewise. combined intermediate-term MOEs do not exceed 300 when 80 acres are treated. with
the use of engineering controls. at the maximum (is 130) and the typical application rates (is
231). The Agency has risk concerns for applications at the high acreage value of 800 acres per
day when exposures are short-term in nature and also has concerns over high and lower acreage
applications when intermediate-term exposures are considered. The Agency considered a range
of acreages to provide for a more informed risk management decision as this use of fenthion is
not a common practice and no information are available about typical daily application acreages.
The only plausible exposure scenario is the use of closed cabs which was used in this assessment.
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9) loading/applying granulars for ground-based mosquito larvicide control applications: The
maximum application rate is 0.1 Ib ai/acre. MOEs for combined dermal and inhalation exposures
exceed 30 (is 34) when single layer clothing. gloves. and a PF3 respirator are used. Short-term
MOEs do not exceed 100 (is 55) even if the maximum level of personal protection is considered
in the assessment. When intermediate-term dermal and inhalation exposures were combined.
MOESs do not exceed 300 (is 16) even if the maximum levels of personal protection are applied.
Since the Agency cannot eliminate the possibility of intermediate-term exposures. the Agency
has a risk concern over the exposures of applicators who use ground-based application equipment
during mosquito control larvicide applications. R

(13) flagging during aerial application of granulars: The maximum application rate is 0.10 1b ai
per acre. The average (treated as typical for this assessment) application rate 0.056 Ib ai/acre.
When short-term dermal and inhalation exposures were combined. MOEs exceeded both
uncertainty factors of concern. 30 and 100. at the maximum application rate with the baseline
level of clothing (is 262) and at the average application (is 467) with the baseline level of
clothing. When intermediate-term exposures are considered. MOEs exceeded 300 at the
maximum application rate (is 389) with the use of double layer clothing. gloves. and a PF 10
respirator. At the typical application rate. MOEs exceeded 300 with the use of double layer
clothing. gloves. and a PF 5 respirator. MOEs for all exposure parameters considered do not
exceed the Agency's level of concern for individuals who direct aircraft (flag) during the aerial
application of granulars for mosquito larvicide control. [Note: The Agency has included this
scenario in the assessment even though the Agency believes that it is not a common practice.  *-
The practice. however. is not precluded by current fenthion labeling.]

For Occupational Uses During Applications To Feed Animals in Agriculture:

(6) applying the ready-to-use solutions to livestock (cattle and swine): The maximum application
rate is 0.0084 1b ai/animal. When short-term dermal and inhalation exposures were combined.
MOESs exceeded 30 (is 33) at the maximum application rate when the baseline level of clothing is
used. Likewise. combined short-term MOEs exceeded 100 (is.1543) if single laver clothing and
gloves are used (respiratory protection is not needed). MOEs for combined intermediate-term
dermal and inhalation exposures exceed 300 (is 441) if single layver clothing and gloves are used
(respiratory protection is not needed). MOE:s for all exposure parameters considered do not
exceed the Agency s level of concern for individuals who complete ground-based application of
granulars for mosquito larvicide control.

(7) applying cattle ear tags: A quantitative risk assessment was completed for this scenario because
appropriate exposure data were not available.

(8) mixing/loading/applying liquids to livestock via ladeling: A quantitative risk assessment was
completed for this scenario because appropriate exposure data were not available.
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For Occupational Uses During Aquaculture Applications:

(10)

an

mixing/loading/applying liquids for aquaculture using low pressure handwand sprayers:
The application rate is intended to achieve a concentration of 0.1 ppm in the treated ponds. This
rate is achieved by adding. for example. 52.5 liquid ounces (of a 95% ai liquid) to a 5 acre pond
that is 3 feet deep. Using a pond with this depth. the equivalent application rate is 0.8 b ai’acre.
When dermal and inhalation exposures are combined. short-term MOEs exceed 30 (is 65) if
single layer clothing. gloves. and a PF5 respirator are used if a 5 acre pond is treated. Ifa 2.5
acre pond is treated. short-term MOESs exceed 30 (is 57) if single layer clothing and gloves (no
respirator) are used. Ifa 5 acre pond is treated. MOEs for combined short-term dermal and
inhalation exposures never exceed 100 even if the highest level of personal protection is
considered (double layer clothing. gloves. and PF10 respirator). If a 2.5 acre pond is treated.
MOEs for combined short-term dermal and inhalation exposures exceed 100 (is 130) if single
layer clothing. gloves. and PF5 respirator are used. MOEs for'combined intermediate-term
dermal and inhalation exposures never exceeded 300 (is 35 for 5 acre pond and 50 for 2.5 acre
pond) even if the highest level of personal protection is used regardless of pond size. The
Agency has risk concerns over the use of fenthion in aquaculture when applied using low
pressure handwand sprayers for both short- and intermediate-term duration exposures.

mixing/loading/applying liquids for aquaculture using backpack sprayers: The application
rate is intended to achieve a concentration of 0.1 ppm in the treated ponds. This rate is achieved
by adding. for example. 52.5 liquid ounces (of a 95% ai liquid) to a 5 acre pond that is 3 feet — *
deep. Using a pond with this depth. the equivalent application rate is 0.8 b ai/acre. When
dermal and inhalation exposures are combined. short-term MOEs never exceed 30 (is 24) even if
the maximum level ot personal protection is considered (double layer clothing. gloves. and PF10
respirator). Ifa 2.5 acre pond is treated. short-term MOEs exceed 30 (is 30) if single layer
clothing. gloves. and a PF3 respirator are used. MOEs for combined short-term dermal and
inhalation exposures never exceed 100 even if the highest level of personal protection is
considered (double laver clothing. gloves. and PF10 respirator) regardless of the pond size
considered (is 24 for 5 acres and 48 for 2.5 acres). MOEs for combined intermediate-term dermal
and inhalation exposures never exceeded 300 (is 7 for 3 acre pond and 14 for 2.5 acre pond) even
if the highest level of personal protection is used regardless of pond size. The Agency has risk
concerns over the use of fenthion in aquaculture when applied using backpack sprayers for both
short- and intermediate-term duration exposures.

iii. Total Risks to Residential Handlers

Risks for residential handlers were not assessed as no fenthion products are labelled for

homeowner use.

509 e



iv. Occupational Risks From Postapplication Exposures

Occupational postapplication risks were not assessed as the Agency believes there are no
applicable fenthion product use patterns. Mosquito control applications are addressed in the residential
postapplication risk assessment summarized below and animal (fly and tick) control applications are not
considered an occupational postapplication risk assessment requirement by the Agency.

v. Residential Risks From Postapplication Exposures

The use of a Restricted Entry Interval (REI) is not an appropriate method of risk mitigation for
residential use chemicals and. essentially. for all exposure scenarios whete there is the potential for
unrestricted general population exposures. As a result. the approach used to evaluate residential risks is
to consider exposures immediately after application as these represent higher exposures and risks which
are a concern for acutely toxic compounds like the organophosphates.

The Agency developed exposure scenarios in this residential postapplication risk assessment to
evaluate exposures to children and adults after both aerial and ground-based wide area mosquito control
applications. Different application methods were considered in the assessment because they deposit
different amounts of material in surrounding areas and the application rates (both allowable maximum
and average) are different for each method (i.e.. resulting in different levels of exposure). Risks to adults
were assessed only via dermal exposures as outdoor post-application inhalation exposures have been
historically shown to be minimal and in this case the outdoor dilution factor is expected to also minimize
the potential for inhalation exposure. Adults are expected to have minimal hand-to-mouth activity that
would contribute to nondietary ingestion exposure. Dermal as well as nondietary ingestion exposures to
toddlers. however. were considered in this assessment to obtain total risk estimates for aggregation
purposes as toddlers are likely to be exposed from playing on treated lawns and from routine mouthing
behaviors. Toddlers were selected as the sentinel population for this assessment because their exposures
are expected to be higher than other children because they are more mobile than vounger children and
they have a greater propensity for mouthing behaviors than older children. In this assessment. the
Agency considered hand-to-mouth behavior. object-to-mouth behavior. and soil ingestion. All
residential post-application risk calculations completed for adults and children are presented in Appendix
C of this document. The specifics of each table included in Appendix C are described below:

. Table 1 : Ambient Residue Levels Resulting From the Aerial ULV Application of Fenthion
Presents the amount of residues deposited on turf in treatment areas after aerial applications. the
amount available for dermal exposure (TTR or turf transferable residues for dermal exposure).
the amount available for nondietary ingestion exposure (TTR or turf transferable residue levels
for nondietary ingestion exposure). and soil concentrations for calculating exposures due to soil
ingestion.

. Table 2 : Ambient Residue Levels Resulting From Ground Fogger Applications of Fenthion
Presents the amount of residues deposited on turf in treatment areas after ground fogger
applications. the amount available for dermal exposure (TTR or turf transferable residues for
dermal exposure). the amount available for nondietary ingestion exposure (TTR or turf
transterable residue levels for nondietary ingestion exposure). and soil concentrations for
calculating exposures due to soil ingestion.
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. Table 3: MOEs Attributable To Dermal Exposure For Adults On Turf Treated With
Fenthion Using Aerial ULV Equipment Presents the MOEs that were calculated for the post-
application dermal exposures of adults involved in outdoor activities after aerial mosquito control
treatments. Daily and also monthly average exposures/MOEs are presented.

. Table 4: MOEs Attributable To Dermal Exposure For Adults On Turf Treated With
Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for the post-
application dermal exposures of adults involved in outdoor activities after ground-based
mosquito control treatments. Daily and also monthly average exposures/MOEs are presented.

. Table 5: MOEs Attributable To Dermal Exposure For Toddlers On Turf Treated With
Fenthion Using Aerial ULV Equipment Presents the MOEs that were calculated for the post-
application dermal exposures of toddlers involved in outdoor activities after aerial mosquito
control treatments. Daily and also monthly average exposures/MOEs are presented.

. Table 6: MOEs Attributable To Dermal Exposure For Toddlers On Turf Treated With
Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for the post-
application dermal exposures of toddlers involved in outdoor activities after ground-based
mosquito control treatments. Daily and also monthly average exposures/MOEs are presented.

. Table 7: MOEs Attributable To Toddler Hand-To-Mouth Behavior On Turf Treated With
Fenthion Using Aerial ULV Equipment Presents the MOEs that were calculated for the post- ~
application nondietary ingestion exposures of toddlers due to hand-to-mouth activity after contact
with turf treated by aerial ULV equipment as described in the Agency’s SOPs For Residentiul
Exposure Assessment and based on the discussions at the recent FIFRA Science Advisory Panel
meeting on residential exposure issues. Daily and also monthly average exposures/MOEs are
presented.

. Table 8: MOEs Attributable To Toddler Hand-To-Mouth Behavior On Turf Treated With
Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for the post-
application nondietary ingestion exposures of toddlers due to hand-to-mouth activity after contact
with turf treated by ground foggers as described in the Agency’s SOPs For Residential Exposure
Assessment and based on the discussions at the recent FIFRA Science Advisory Panel meeting on
residential exposure issues. Daily and also monthly average exposures/MOEs are presented.

. Table 9: MOEs Attributable To Toddler Object-To-Mouth Behavior On Turf Treated
With Fenthion Using Aerial ULV Equipment Presents the MOEs that were calculated for the
post-application nondietary ingestion exposures of toddlers due to object-to-mouth activity after
contact with turf treated by aerial ULV equipment as described in the Agency's SOPs For
Residential Exposure Assessment and based on the discussions at the recent FIFRA Science
Advisory Panel meeting on residential exposure issues. Daily and also monthly average
exposures/MOEs are presented.
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Table 10: MOEs Attributable To Toddler Object-To-Mouth Behavior On Turf Treated
With Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for the
post-application nondietary ingestion exposures of toddlers due to object-to-mouth activity after
contact with turf treated by ground foggers as described in the Agency’s SOPs For Residential
Exposure Assessment and based on the discussions at the recent FIFRA Science Advisory Panel
meeting on residential exposure issues. Daily and also monthly average exposures/MOEs are
presented.

Table 11: MOEs Attributable To Toddler Soil Ingestion In Areas Treated With Fenthion
Using Aerial ULV Equipment Presents the MOEs that were calculated for the post-application
nondietary ingestion exposures of toddlers due to soil ingestion after contact with exposed soil
treated by aerial ULV equipment as described in the Agency’s SOPs For Residential Exposure
Assessment and based on the discussions at the recent FIFRA Science Advisory Panel meeting on
residential exposure issues. Daily and also monthly average exposures/MOEs are presented.

Table 12: MOEs Attributable To Toddler Hand-TFo-Mouth Behavior On Turf Treated
With Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for the
post-application nondietary ingestion exposures of toddlers due to soil ingestion after contact
with exposed soil treated by ground foggers as described in the Agency’s SOPs For Residential
Exposure Assessment and based on the discussions at the recent FIFRA Science Advisory Panel
meeting on residential exposure issues. Daily and also monthly average exposures/MOEs are
presented. '

Table 13: Total MOEs Attributable To Toddler Exposures In Areas Previously Treated
With Fenthion Using Aerial ULV Equipment Presents the MOEs that were calculated for
defining total exposures that included post-application nondietary ingestion exposures due to
hand-to-mouth activity after contact with treated surfaces (turf and soil) and dermal exposures
after contact with treated turf. Daily and also monthly average MOEs are presented.

Table 14: Total MOEs Attributable To Toddler Exposures In Areas Previously Treated
With Fenthion Using Ground-Based Foggers Presents the MOEs that were calculated for
defining total exposures that included post-application nondietary ingestion exposures due to
hand-to-mouth activity after contact with treated surfaces (turf and soil) and dermal exposures
after contact with treated turf. Daily and also monthly average MOEs are presented.

As indicated above. the use of an REI as a mitigation tool in residential settings is not considered

appropriate by the Agency because it is not believed that an administrative mitigation measure like the
REI is applicable to the general public. Therefore. the approach used by the Agency to manage the risks
of chemicals used in the residential environment attributable to post-application short-term exposures is
to determine if their use is acceptable on the day of application. The MOEs (where applicable adult
scenarios are considered) are presented below for each type of exposure considered. MOE values are
presented for the day of application and the specific day after application. if achieved within 30 days
after application (i.e.. the interval where retreatment is likely). where the Agency would have no
concerns over the use of fenthion. These values (time when a noncancer MOE exceeds 30 or 100 as two
uncertainty factors are applied to this scenario) are presented below:

|
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. Adults On Aerial ULV Treated Turf: Day, MOE = 871 at the maximum application rate and
Day,, MOE = 1.556 at the average (used as typical for this assessment) application rate.
Theretore. both uncertainty factors (30 and 100) are exceeded on the day of application.

. Adults On Ground Fogger Treated Turf: Day, MOE = 6.681 at the maximum application rate
and Day, MOE = 12.527 at the average (used as typical for this assessment) application rate.
Therefore. both uncertainty factors (30 and 100) are exceeded on the day of application.

. Dermal Exposure of Toddlers On Aerial ULV Treated Turf; Day, MOE = 935 at the
maximum application rate and Day, MOE = 1.670 at the average (used as typical for this
assessment) application rate. Therefvre. both uncertainty factors (30 and 100) are exceeded on
the day of application. /

. Dermal Exposure of Toddlers On Ground Fogger Treated Turf: Day, MOE = 7.168 at the
maximum application rate and Day, MOE = 13.440 at the average (used as typical for this
assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded on
the day of application.

. Hand-To-Mouth Exposure of Toddlers On Aerial ULV Treated Turf: At the maximum
application rate. the Day, MOE = 51 (i.e.. exceeds the uncertainty factor of 30) on the day of
application. Likewise. the Day, MOE = 91 (i.e.. exceeds the uncertainty factor of 30) at the
average application rate on the day of application. The MOE does not exceed 100 (is 106) until 7
.days after application at the maximum application rate and does not exceed 100 (is 101) until the *
day after application at the average application rate.

. Hand-To-Mouth Exposure of Toddlers On Ground Fogger Treated Turf: Day, MOE =390
at the maximum application rate and Day, MOE = 731 at the average (used as typical for this
assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded on
the day .f application.

. Object-To-Mouth Exposure of Toddlers On Aerial ULV Treated Turf: Day, MOE = 1.628 at
the maximum application rate and Day, MOE = 2.907 at the average (used as typical for this
assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded on
the-day of application.

. Object-To-Mouth Exposure of Toddlers On Ground Fogger Treated Turf: Day, MOE =
12.479 at the maximum application rate and Day, MOE = 23.398 at the average (used as typical
for this assessment) application rate. Therefore. both uncertainty factors (30 and 100) are
exceeded on the day of application.

. Soil Ingestion Exposure of Toddlers On Aerial ULV Treated Turf: Day, MOE = 121.469 at
the maximum application rate and Day, MOE = 216.908 at the average (used as typical for this
assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded on
the day of application.
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. Soil Ingestion Exposure of Toddlers On Ground Fogger Treated Turf: Dayv, MOE = 931.260
at the maximum application rate and Day, MOE = 1.746.113 at the average (used as typical for
this assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded
on the day of application.

. Total Exposure of Toddlers On Aerial ULV Treated Turf: At the maximum application rate.
the Day, MOE = 47 (i.e.. exceeds the uncertainty factor of 30) on the day of application.
Likewise. the Day, MOE = 84 (i.e.. exceeds the uncertainty factor of 30) at the average
application rate on the day of application. The MOE does not exceed 100 (is 109) until 8 days
after application at the maximum application rate and does not exceed 100 (is 103) until two days
after application at the average application rate.

. Total Exposure of Toddlers On Ground Fogger Treated Turf: Day, MOE = 359 at the
maximum application rate and Day, MOE = 673 at the average (used as typical for this
assessment) application rate. Therefore. both uncertainty factors (30 and 100) are exceeded on
the day of application.

To support the assessments presented above in which short-term exposures were calculated. the
Agency also calculated post-application MOEs using 30 day time-weighted averages. The uncertainty
factor for this scenario is 300. The reason for completing this type of calculation is that it is possible for
individuals to be exposed over an extended duration even though the Agency believes that these
exposure scenarios are unlikely for several reasons (e.g.. use of dissipation model/lack of data). These
MOEs are summarized in the following table: ~

Population | Application Application MOEs For Each Pathway Considered
Method Rate (based on monthly average exposures)
Dermal Hand-to- | Object-to- Soil Total From
Exposures Mouth Mouth Ingestion Mosquito
On Turf From On From On Control Use
Turf Turf
Adults Aerial ULV Average 1433 NA N'A N A NA
Toddlers 1.537 84 2,677 199.739 77
Adults Maximum 802 NA N‘A NA N'A
Toddlers : 861 47 1499 111.854 T 43
Adults Ground Average [1.533 NA N‘A N'A NA
Fogger
Toddlers o 12.377 673 21.546 1.607.902 620
Adults Maximum 6.152 N'A NA N°A NA
Toddlers 6.601 - 359 11,491 857.348 331
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vi. Incident reports

The incident report completed for this assessment is not included in this document. The report
has been developed under a separate memo by Dr. Jerome Blondell of the Office of Pesticide Programs.

This report as well as the results of this risk assessment are considered in the overall risk assessment for
fenthion.

vii. Worker Monitoring Program Results

The results of 3 worker monitoring programs were submitted to the Agency for consideration in
this risk assessment. In each of these programs. plasma cholinesterase activity was monitored in worker
populations using various chemicals that can inhibit the activity of the enzyme. One set of data was
submitted to the Agency by the Lee County Mosquito Control District in Florida. The other two sets of
data were included in the Boll Weevil Cooperative Eradication Program Environmental Monitoring
Reports submitted by the USDA (USDA. 1998). '

The Agency reviewed these data and determined that their utility was limited for several reasons
including:

. Representativeness of the monitored individuals to other member of the same job category has
not been established.

. Complete occupational exposure history to organophosphate pesticides is not known. A detailed
description of how. when. and for how long the pesticide was handled/applied prior to sample
collection is not provided. Information such as percent active ingredient. formulation. dilution
factors. concentrations of all impurities. inerts or other added ingredients is not known.

. Complete non-occupational exposure history to other cholinesterase inhibiting chemicals is not
known. Examples of other chemicals are organophosphates used in and around the home.
£
. Baseline plasma and red blood cell cholinesterase levels were not established for each individual.
Comparisons between a given individual's plasma cholinesterase level and a reference population
mean value is uninformative.

. The health histories of subjects are not known. Confounding variables such as smoking status.
diet or medication use or other exposures are not addressed. Further. the subjects were not
assessed for possible clinical signs (symptoms of cholinergic effects) following pesticide activity
such as a self-reporting questionnaires and more quantifiable measures (e.g.. blood pressure.
heart rate).

. Malathion appeared to be the principal chemical for Boll Weevil control. Malathion significantly
differs from fenthion in a number of ways toxicologically which would suggest that the
pharmacokinetic/pharmacodynamic properties are different making a direct comparison between
the two chemicals inappropriate (e.g.. structure activity relationship is different as malathion is a
phosphorodithioate whereas fenthion is a phosphorothioate).
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viii, Overall risk summary

The Agency has risk concerns over the use of fenthion. particularly for occupational handlers.
The Agency evaluated exposures to occupational handlers in each of the three major markets for fenthion
including mosquito control. feed animal treatments. and applications in aquaculture. For mosquito
control adulticide applications. the Agency has concerns for loaders when using liquid formulations in
preparation for mosquito adulticide applications of fenthion. in part. due to the very large acreages
treated (lowest short-term MOE ~20). The Agency also has concerns for pilots and ground applicators
during adulticide applications. For mosquito larvicide applications. the Agency has concerns for pilots
during aerial application and for individuals completing ground applicatfons. MOE:s for loaders in these
scenarios. however. exceeded the Agency’s uncertainty factors. The Agency believes that the use of
human flaggers is rare during mosquito control applications but completed an assessment for these
individuals to account for other people that may be exposed in a similar manner (e.g.. ground observers).
The risks associated with these jobs exceeded each of the Agency’s uncertainty factors during granular
applications but not for liquid applications (i.e.. the Agency has risk concerns for liquid applications).
For the treatment of food animals. the Agency has concerns for the ladel-on and ear tag placement
exposures due to a lack of data with which to complete the assessment. MOEs for the ready-to-use
package exceeded each of the Agency’s uncertainty factors. Additionally. the Agency has risk concerns
for the use of fenthion in aquaculture.

Residential post-application exposure scenarios were also considered. There are no risk concerns
over the exposures ot adults as MOEs exceeded each of the Agency’s uncertainty factors. Likewise. -
MOEs for toddlers after ground-based fogger applications. even when dermal and nondietary ingestion
exposures were added together. exceeded each of the Agency’s uncertainty factors. When fenthion is
applied aerially. MOEs for short-term exposures exceed 30 even when dermal and nondietary ingestion
exposures were added together to obtain total risks on the day of application. Total. short-term exposure.
MOE:s for aerial application did not exceed the uncertainty factor of 100 until 2 days after application at
the average application rate and until 8 days after application at the maximum application rate.
Intermediate-term MOEs were calculated by the Agency but are considered unlikely for several reasons.
There are also risk concerns for toddlers based on this assessment for the aerial application method.
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Background Information: One of the predominant uses of fenthion is for the control of
mosquitos in regions of the country where there are public health concerns over disease transmission.
Fenthion. intended for use in public health applications. is marketed as an Ultra Low Volume (ULV)
liquid and in various granular formulations. Based on a January 1998 search of REFs. the currently
available ULV liquid formulations include EPA Reg. Numbers 3125-148 and FL97000100 (i.e.. Baytex.
95% active ingredient). Likewise. the currently available granular formulations include EPA Reg.
Numbers 5481-83.-84. and -101 (Duratex. 1 or 2% active ingredient).

‘ According to the use information available to The Agency it appears that the major application
method for fenthion is through ground-based and aerial ULV liquid applications and not through aerial
thermal fogging techniques or applications of the granular formulations. As a result. the fenthion
postapplication exposure/risk assessment has been completed for the use scenarios described on the
Baytex ULV liquid label (EPA Reg. No. 3125-148) and no other label. [Note: The aerial thermal fog
application is not considered here because of concerns over environmental releases of the fuel oil
component (personal communication between Jeff Dawson and Randy Dominy of EPA Region
4/Atlanta. Georgia).]

The maximum application rates specified on the Baytex label are 0.1 Ib ai/acre for aerial ULV
applications and 0.03 1b ai/acre for ground-based ULV applications. The Baytex label also stipulated
other application parameter requirements that impact deposition patterns which were considered by The
Agency in the development of this exposure/risk assessment. The critical label statements used in the
development of this exposure/risk assessment include: -

. ~Spray droplets should have a median droplet size range from 3 to 20 «m with a Mass Median
Diameter (MMD) not to exceed 15 um. Droplets 45 um or larger may cause permanent damage
to automobile paint finishes.™

. For aerial ULV applications. “No more than 5 percent of the droplets should exceed 80 MMD.”

Agricultural Engineering Considerations: With few notable exceptions such as public health
scenarios (e.g.. mosquito control). the general intent during most pesticide applications is to confine the
deposition of applied chemicals to specific target areas such as agricultural fields. Economic concerns.
health concerns. environmental concerns. and efficacy are the generally recognized rationale for limiting
off-target deposition. Pesticide applicators can control deposition patterns through the use of specific
tvpes of equipment and by controlling application parameters. Several application parameters can
potentially impact deposition patterns of liquid-form pesticides in the environment during application
(e.g.. nozzle size. application pressure, vehicle configuration and speed. meteorological conditions
including environmental stability. and physical-chemical characteristics of the formulation).

As indicated above. ULV mosquito control applications serve as the basis for this assessment.
The general intent of these types of applications is antithetical to most pesticide applications in that spray
drift is generally not inhibited but promoted in order to broaden the effective treatment area and ensure
that the resulting droplets stay aloft for as long as possible. In fact. the efficacy of mosquito adulticide
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compounds is based on droplets contacting in-flight mosquitos. As a result. there are significant
agricultural engineering differences that were considered by The Agency in this assessment. These
include:

. Release heights for mosquito control aerial ULV applications are typically 100 to 500 feet (or
even higher) as opposed to most typical agricultural aerial applications where the release height is
generally as low as the pilot can go (i.e.. often 10 feet or less). Release height can significantly
impact spray drift (i.e.. the higher the release. the longer to time of impact with target area. and
the more potential for drift). A release height of 300 feet was used in this assessment (i.e.. the
upper limit application height allowed in the AgDRIFT model). :

. Nozzle configurations are such that extremely small droplets are released as opposed to typical
aerial applications (i.e.. Baytex label specifies MMD of 15 um while the values for most
agricultural applications are 100 «m or more).

. Larger aircraft are generally used to make malaria control applications. For example. Lee County
Florida. one of the largest Florida mosquito abatement districts. has a fleet of Douglas DC3s and
Huey Helicopters (based on personal communication between Randy Dominy of EPA Region 4
and Jeff Dawson). The DC3 is a much larger aircraft than the common agricultural application
fixed-wing aircraft (e.g.. Air Tractor AT401). These differences are significant when predicting
deposition and were addressed in the Agency calculation of deposition after an aerial ULV
application. The DC3 was used as the basis for all AgDRIFT calculations completed by The
Agency.

. The Baytex label specifies that only 1.3 fluid ounces of formulation should be applied per acre by
air and that the ground-based flow rate should range from 1.2 to 3.6 ounces per minute based on
sprayver groundspeed. The aerial scenario significantly differs from agricultural aerial
applications (even most ag label ULV applications) because there is no diluent (i.e.. water) and
the volume per acre is much less. Most ag ULV applications typically apply approximately 1
gallon per acre of finished spray solution. The use of neat formulation impacts spray drift
because of changes in surface tension of the droplets (i.e.. this effects evaporation rate and hence
deposition).

Predictive Tools and Data: The Agency has used state-of-the-art tools in order to calculate
deposition rates resulting from ground-based and aerial ULV applications as well as to calculate the
postapplication dermal exposures that result from entry into areas previously treated with fenthion using
these techniques. The Agency did not calculate airborne concentrations and complete an inhalation
based risk assessment because of several issues including the magnitude of the inhalation endpoint for
fenthion. the infinite dilution that is anticipated in an outdoor application. and based on the very low
application rate. Additionally. The Agency did not consider postapplication nondietary exposure in this
assessment. given the conservative nature of the calculations. for the dermal route based on the use of the
Residential SOPs for calculating dermal exposure from deposition (i.e.. based on a Jazzercise bounding
estimate of dermal exposure).

The first aspect of this exposure/risk assessment required the calculation of realistic deposition
rates from the aerial and ground-based ULV applications of fenthion. The Agency could have taken a
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very simplistic approach of assigning the application rate as the deposition after an application.
However. The Agency did not utilize this approach given the current state of knowledge pertaining to
spray drift and recent industry and agency efforts in this area (i.e.. this approach would generally be
considered as unrealistic given the intent of mosquito control applications). There are a number of
predictive tools and open literature articles that pertain to this technical area. Given that ground-based
and aerial ULV applications are allowable. models and data were identified to support a human health
exposure/risk assessment for each scenario. [Note: The Agency recognizes that there are potential issues
with the selection and use of these models in this assessment. As such. the use of each model for
completing this exposure/risk assessment is appropriately characterized (see below).]

‘Aerial ULV: In order to calculate deposition from aerial ULV ai)plications. The Agency used
AgDRIFT (V 1.03 -- June 1997) which is the model that was developed as a result of the efforts

. of the Spray Drift Task Force (SDTF). The SDTF is a coalition of 38 pesticide registrants whose
primary objectives were to develop a comprehensive database of off-target drift information in
support of pesticide registrations and an appropriate model system. This model was selected
based on the consensus of several experts in the spray drift area because it represents the current
state-of-the-art. The Agency discussed the issue of model selection with several experts in the
spray drift community prior to selecting AgDRIFT (e.g.. Sandra L. Bird. U.S. EPA: Steven G.
Perry. U.S. EPA: Milton E. Teske. Continuum Dynamics: Pat Skyler. U.S. Forest Service: Arnet
Jones. U.S. EPA: and Harold Thistle. U.S. Forest Service). The Agency considered using the
USDA Forest Service Cramer-Barry-Grim Model (commonly referred to as FSCBG). FSCBG
was developed through support from the U.S. Forest Service. in cooperation with the U.S. Army.
and has been in existence for over 20 vears in various iterations. Actual support and development
of FSCBG was completed by Continuum Dynamics. Inc. located in Princeton. New Jersey under
the technical direction of Milton E. Teske. However. it was decided that AgDRIFT should be
used because it is based on essentially the same algorithms as FSCBG (personal con* nunication
with Milton E. Teske of Contiuum Dynamics). it has undergone extensive validation oy the
SDTF. and it is very user-friendly compared to FSCBG.

AgDRIFT is a Microsoft Windows-based personal computer program that is provided to the U.S.
Environmental Protection Agency’s Office of Pesticide Programs as a product of the Cooperative
Research and Development Agreement (CRADA) between EPA’s Office of Research and
Development and the SDTF. AgDRIFT predicts the motion of spray material released from
aircraft. including the mean position of the material and the position variance about the mean as a
result of turbulent fluctuations. AgDRIFT enhancements include a significant solution speed
increase. an in-memory computation of deposition and flux as the solution proceeds. and
extensive validation based on 180 separate aerial treatments performed during field trials in 1992
and 1993 by the SDTF.

Ground ULV: In contrast to the aerial ULV scenario. the data available to predict deposition
patterns and resulting exposures from ground-based ULV malaria applications are limited. In
fact. The Agency utilized two published journal articles and a preliminary model developed for
the Environmental Fate and Effects Division of OPP by EPA’s Office of Research and
Deve.opment as the basis of this effort. These documents include:
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Muss Recovery of Mulathion in Simulated Open Field Mosquito Adulticide Tests: N.S. Tietze.
P.G. Hester. and K.R. Shaffer: Archives of Environmental Contamination and Toxicology: 26:
473-477 (1994). [Note: This document was used as the primary source of deposition rates
resulting from ground-based ULV mosquito applications.]

Dowmwind Drift und Deposition of Malathion on Human Targets From Ground Ultra-Low
Volume Mosquito Sprays: J.C. Moore. J.C. Dukes. J.R. Clark. J. Malone. C.F. Hallmon. and P.G.
Hester: Journal of the American Mosquito Control Association: Vol. 9. No. 2 (June. 1993).[Note:
This document was used as the primary source of deposition rates resulting from ground-based
ULV mosquito applications and as a confirmatory source of exposure data.]

Modeling of Deposition From Mosquito Adulticide Applications: S.G. Perry and W.B. Petersen
of EPA/ORD for Arnet Jones of EPA/OPP (February 7. 1995). [Note: This is an internal
document that has not been peer reviewed. It was used only for confirmatory purposes in this
exposure/risk assessment.] '

Determination of Deposition Rates: Deposition rates were determined for both aerial and
ground-based ULV application methods as a percentage of the nominal application rate (i.e.. how much
of the target application rate actually deposited on outdoor surfaces such as turf). Both maximum and
average application rates (calculated using 1993-1995 Lee County Florida data) served as the basis for
this assessment. The rates used for aerial ULV application method were 0.1 1b ai/acre (the label
maximum) while the average Lee County Florida rate used was 0.056 Ib ai/acre. Likewise. the rates -
used for ground-based ULV applications was 0.03 lb ai/acre (the label maximum) while the average Lee
County Florida rate used was 0.016 1b ai/acre.

As indicated above. AgDRIFT V' .03 was used to calculate the deposition rate from aerial ULV
applications. The following inputs were used as the basis of the AgDRIFT calculations:

. AgDRIFT Model Tier: 3.

. Droplet Size Distribution: D, = 7.14 um: D,y = 17.06 um: D 4, = 70 um: and <141 um =98
percent (developed to reflect droplet spectrum requirements of Baytex label). [Note: The droplet
distribution was developed based on the Baytex label. No proprietary SDTF data were
used in the completion of this assessment.]

. Spray Material: User-defined option (oil option). Inputs include: nonvolatile rate 2.5 1b per
acre. specific gravity 1.2 (calculated based on approximately 10 pounds per gallon). spray rate
0.25 gallons/acre. active ingredient application rate (0.1 b ai/acre). and evaporation rate (1
um®/deg C/sec). [Note: Several of these parameters do not exactly coincide with the Baytex label
but were used because the Baytex label inputs exceeded the allowable input parameters. These
differences are not expected to significantly effect the AgDRIFT results because a nonvolatile oil
was selected. hence the critical input is the active ingredient application rate. Additionally. no
proprietary SDTF physical property data were used in the completion of this assessment. |
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. Aircraft: User-defined option (fixed-wing option). Inputs include: Douglas DC3. wingspan:
94.6 ft (semispan 47.28 ft). typical application airspeed: 228 mph. weight: 21397 pounds.
plantorm area: 1009.63 ft°. propeller RPM: 2550. propeller radius: 5.81 feet. engine vertical
distance: -4.003 feet. and engine forward distance: 20.01 feet. [Note: DC3-specific inputs were
obtained from the FSCBG (}4) aircraft library.]

. Nozzles: User-defined option. Inputs include number of nozzles: 60. vertical distance of nozzles
from wing: -2.66 feet. horizontal distance from wing: -0.82 feet. and horizontal distance limit: 75
percent.

. Meteorology: Inputs were not changed from Tier 3 recommendations of wind speed: 2 mph.

wind direction: -90 degrees (perpendicular to flight path). temperature: 86 °F. and relative
humidity: 50 percent.

. Control: Inputs were altered from the Tier 3 recommendations. The parameters that were used
included a spray release height of 300 feet. 20 spray lines (aircraft passes) in each application
event. a swath width of 500 feet. and a swath displacement based on the aircratt centerline.

. Advanced Settings: Inputs were not changed from Tier 3 recommendations of wind speed height
(2 meters). maximum compute time (600 seconds). maximum downwind distance (793 meters).
vortex decay rate (0.56 m/s). aircraft drag coefficient (0.1). propeller efficiency (0.8). and
ambient pressure (1013 mb).

AgDRIFT is capable of producing a variety of useful outputs. The key for The Agency in this
assessment was to determine from the model what percentage ot the application volume remained aloft
and what percentage of the resulting droplets deposited on the surfaces in the treatment area as well as
downwind from the treatment area. AgDRIFT is generally intended to calculate deposition rates in areas
that are downwind from the treatment area (i.e.. presented trom the border of the treatment area to areas
of interest downwind). The Agency has used the values at the border of the treatment area to represent
the deposition rate within the treated area. It is clear from the results that from the edge of the treatment
area to 2000 feet downwind. approximately 11.5 percent of the theoretical application is deposited. This
value is intuitively consistent with what one might suspect would occur considering the agricultural
engineering parameters associated with mosquito applications.

As indicated above. two published journal articles served as the basis for predicting deposition
rates. as a percentage of the application rate. after ground-based ULV application for mosquito control
(i.e.. Tietze. er ul. 1994 and Moore. et al. 1993). Both of these studies were completed using ULV
formulations of malathion (91 and 95 percent). The Agency anticipates that the “behavior™ of these
formulations in the referenced studies would not be significantly different from the Baytex 95 percent
ULV formulation because the physical-chemical properties of the malathion formulations would be
expected to be similar to that of the Baytex formulation (i.e.. The Agency believes the malathion
formulations to be acceptable surrogates for Baytex in this analysis).

In the study conducted by Moore. e «/ both human exposure and deposition was quantified over
5 separate application events. A 91 percent formulation of malathion was applied in April and May of
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1989 in the early evening (a time of day for relative atmospheric stability). A Leco HD ULV cold
aerosol generator (Lowndes Engineering Company. Valdosta Georgia) was used to make each
application. The application parameters included a fluid flow rate of 4.3 fluid ounces per minute. a
vehicle groundspeed of 10 mph. and a nominal application rate of 0.05 Ib ai/acre (i.e.. equates to a
deposition rate of 0.51 ug/cm?). Deposition was monitored at three locations downwind from the
treatment area (i.e.. 15.2m. 30.4m. and 91.2m). For the events considered in the deposition calculations.
“average amounts of malathion deposited on ground level at 15.2. 30.4. and 91.2 m were not
significantly different.” The percentage of the application rate reported to have deposited ranged from 1
to 14 percent. The mean deposition value for all measurements was 4.3 percent (n=35, CV=98).

In the study conducted by Tietze. et al only deposition was quantified over 6 separate application
events (i.e.. one event was not included in deposition calculations “due to negative air stability™). The
application parameters were similar to that used by Moore ef al. A 95 percent formulanon of malathion
was applied from May to August of 1993. A Leco 1600 ULV cold aerosol generator (Lowndes
Engineering Company. Valdosta Georgia) was also used to make each application. The application
parameters included a fluid flow rate of 4.3 fluid ounces per'minute. a vehicle groundspeed of 10 mph.
and a nominal application rate of 0.057 Ib ai/acre (i.e.. equates to a deposition rate of 0.58 ug/cm”).
Deposition was monitored at four locations downwind from the treatment area (i.e.. 5 m.25 m. 100 m
and 500 m). For the events considered in the deposition calculations. “malathion mass deposited
differed significantly between the 500 m site and the three closer sites (df = 3: F-value = 3.42: P<0.05).”
The percentage of the application rate reported to have deposited (not including 500 m samples which
were much less) ranged up to 5.8 percent. The mean deposition value for all measurements was 3.8
percent.

Considering the data that are available in the Tietze er af and Moore et al papers. an oft-target
deposition rate of 5 percent was used by The Agency to evaluate ground-based ULV applications. A
value slightly higher than the mean values for both studies was selected because of the variability in the
data and the limited number of datapoints. It should be noted that this value is also consistent with the
draft modeling assessment for ground-ULV approaches completed by S.T. Perry and W.B. Petersen of
EPA’s Office of Research and Development (i.e.. within a factor of 5). Perry and Petersen used “'the
INPUFF Lagrangian puff model™ as the basis for their assessment (Petersen and Lavdas. 1986: INPUFF
2.0 - 4 Multiple Source Guussian Puff Dispersion Algorithm. User's Guide. EPA/600/8-86/024).
Depending on the scenario selected from this document. deposition rates ranged from approximately 2.3
percent deposition 450 m downwind to 15 to 20 percent deposition immediately adjacent to the
treatment zone.

The following deposition rates presented as a percentage of the application rate served as the
basis of the postapplication exposure calculations completed by The Agency:

. Ground-based ULV = 5 percent of application rate. and
. Aerial ULV = 1 1.5 percent of application rate.
87
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